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@ Oxazolldinedione derivatives, their production and use In lowering blood sugar and lipid levels. 
Novel 2,4-Oxazolldinedione compounds of the formula (I) : 
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wherein R Is an hydrocarbon residue or an heterocyclic group, each of which ma y ^ependenliy I be 
substituted ; Y Is -CO-, -CH(OH) or -NR 3 - (wherein R* Is an alky! group, which may Itself be substituted) , 
m Is O or 1 ; n is 0, 1 or 2 ; X Is CH or N ; A Is a bivalent straight or branched chain hydrocarbon res\6uti 
Raving 1 to 7 carbon atoms ; R 1 and R 2 are each Independent hydrogen or an alkyl group, or R 1 and R* 
combine with each other to form a 5- to 6-membered heterocyclic group, optionally containing 
nitrogen ; L and M are each hydrogen, or L and M combine with each other to form a bond ; and 
pharmaceutical^ acceptable salts thereof, 

have excellent hypoglycemic and hypolipidemic ectivities, and are useful as antidiabetics or as 
hypolipidemic agents. 



CL 
UJ 



Jouve, 18. rue Salnt-Dente, 75001 PARIS 



EP 0 612 743 A1 



10 



15 



20 



25 



This invention relates to a novel oxazolklinedione derivative which has the effect of lowering blood sugar 
and lipids In blood, to a method of producing the said derivatives, and to an agent for the therapy of diabetes, 
which is useful in the field of pharmaceuticals. . . „ 

As remedies for diabetes, various biguanide compounds and sulfonylurea compounds have so far been 
proposed and used. However, biguanide compounds are hardly used at present, since they cause lactc acido- 
sis while sulfonylurea compounds, which have a strong action of lowering blood sugar, often cause severe 

'"SttttZSl IZSSS^**- and oxazo»*,ned,one derives are Known to 
lower Wood sugar and Wood lipids, and to be substantially free of such drawbacks. 

Th u r? J e^nple. JPA H3(1991>-170478 and WO9202520-A1 describe, as 2.4^xazol,d,ned l one denva- 
tives having substitute at the 5-position. a series of ^substituted ^^^^^ ^e 5 
JPB S62(19B7)-30993 describes 2.4-oxazolldinedione derivatives substituted wOh , al,cyd,c group us. .theS- 
Position; and JPB S63(198B)-35632 describes 2.4-oxazolidinedione derivauves substituted with, among oth- 
ers, a substituted aromatic ring at the 5-positton. ....... 

In our study of 2.4-oxazo.ldinedione derivatives, we have found that certain novel 
derivauves having as aubstUutenta at the 5-poaition of the 2,4-oxazdidinedione ring, a bivalent straight or 
1^JSS£L*» residue, substituted with phenyl or ^"^S^Z 
stit uted pyridyllethyl group, a Substituted phenyl or substituted pyridyl)propyl group, a ^(substituted phenyl 
TsrtsZZ Uv«)but5 Wp. or a 5-(sub.tituted phenyl or substituted pyrtdyflpenty. group, are effect™ 
in lowering Wood sugar and lipids in Wood. 
_ More specifically, the present Invention retetes to: _ 

(1) 2 4-Oxazdidinedione derivatives represented by the general formula (I): 



c — C-0 




(X) 
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wherein R is an hydrocarbon residue or an heterocyclic group, each of which may independently be sub- 
stituted; Y is -CO-, -CH(OH) or NR 3 - (wherein R» is an aikyl group, which may be substituted); m is O or 
1; n is 0, 1 or 2; X is CH or N; A is a bivalent straight or branched chain hydrocarbon residue having 1 to 
7 carbon atoms; R 1 and R 2 are each independently hydrogen or an alkyl group, or R 1 and R 2 are combined 
with each other to form a 5- to 6-membered heterocyclic group, optionally containing nitrogen; L and M 
are each independently hydrogen, or L and M are combined with each other to form a bond, 
and pharmaceutical acceptable salts thereof; 

(2) a medicinal composition comprising, as an effective component, a 2,4-oxazWidinedione derivative rep- 
resented by the general formula (I), as defined above, or a pharmaceutical! y acceptaWe salt thereof; 

(3) the use of a compound of the formula (I), or of a pharmaceutical^ acceptaWe salt thereof, for the man- 
ufacture of a medicament for the treatment of a mammal suffering from diabetes or hyperiipidemta; and 

(4) methods of producing 2,4-oxazWidinedione derivatives represented by the general formula (I) and phar- 
maceuticaily acceptaWe salts thereof. . 

The compounds represented by the general formula (I) and their pharmaceutical^ acceptaWe salts include 
compounds shown by the fWlowlng formulae (I-A1), (1-A2) and (I-A3): 
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R-(Y) r CCH^-QHjJI « 



20 w^neachey^^^ 

be represented by the followingformula 0-B1). 
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, 0 K, en above Compound, shown by the formu.e («) where.n L and M 
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40 



wh erein each symbo. has the *»%£SXS» aymbol , R 1 end R l . respectively, ere those hevina 1 to 
ln the formula 0). ^ * nd ~ u— . rplative to the double 



55 



3 



EP 0 612 743 A1 



*-(Y> B -(CH,V 
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R-(Y> B -(CII S )„ 




(I-C2) 



[wherein each symbol has the meaning given above] 

(2) R' and R 2 combine with each other to form a 6-membered heterocyclic ring 0-C3)-(l-C5)] 
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[wherein each symbol haa the meaning given above] v-; 

(3) R f end R 2 combine with each other to form a 6-membered heterocyclic ling containing N [(I-C6)]: 



50 
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[wherein each symbol has the meaning given above] 

(4) R< and R 2 combine with each other to form a 6-membered heterocyclic ring containing N [(I-C7) - (I- 
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[wherein D represent, hydrogen or a lower alkyt group, end the other eymbols heve the meanings given 
ArnoS the abov^mentloned compound, 0-C1) to (1-C8). those represented by <i-C1). <.-C2). (.-C3) and 

butyl, pentyl. Isopentyl. neopentyl. ^P^^' ^;, heny) Lpropenyl. 2-pmpenyl. 1-butenyl. 

tynyl. 2-butyny.. 3.butyny.. 1-pen^yl 

nyl. 5-hexynyl. 1-heptynyl and 1-octynyl. ^^ 1 ^*^™^?!S |jes ^ving 3 to 7 carbon atoms, as 
,ng 3 to 7 carbon atom, Jnduding ^To^cX^^ and unsaturated alicyclic hy- 

exemplified by cydopropyl. f***^^^^ 2-cyclopentenyl. 3-cyclo- 

drocarbon residue, having 5 to 7 <* rbo ™ tom V h !*!^ 1 T^heDtenvt 2-cydoheptenyl. 3-cycloheptenyl 
p.nteny.. 1-cydohex.ny. /made of.Tmong those 

and 2.4^oheptao1enyi As *~*»«*ZZ^^ group, with aliphatic hydrocarbon resi- 

formed by combination of the a^ e - menl J°"^ cydopropylethyl. cydobutylme- 

duee.tho.ehav^g4to9^ 

thyl. cydopentylmethyl.2-cydopentenylmfltnyi • ^ ' ^cjohexylpropyl. cydoheptylmethyl and cy- 

tnyl. 3-cydohexenytmethy». <^.™«^ 7 * 4 

cloheptylethyl. As the aromatic aUphat.c ' 3. pneny , pr opyl. 2-phenylpropyl and 1-phe- 

carbon atoms, as exemplified by >%"**Pj§i^ «-naphthy.ethy1. 

whieh n»y b. NtattuM .hown by R. rn.nOon bm.d«* W "g^^^L***. 9roup , con. 
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imidinyi, 6-pyrimidinyl, 3-pyridazinyi. 4-pyridazinyl, 2-pyrazinyl, 2-pyrTolyl. S-pymtfyl.^llK^^ 
lyi 5-lmWazolyi, 3-pyrazolyl. 4-pyrazolyl, isothiazolyl, Isoxazolyl. 2-thlazolyi. 4-thlazdyl. ^ffnafbfytr^oxazolyl, 
4-oxazolyl. 5-oxazolyl. 1,2.4-triazol-3-yl, 1.3.4-triazol-2-yl, 1,2.3-triazoW-yl, tetrazol-5-yl, benzimidazol-2-yl, 
indo!-3-yl, benzpyrazol-3-yl, 1H-pyrrolQ[2. 3-blpyrazin-6-yl, 1H-imidazo{4,5-b]pyridin-2-yl, 1H-imidazo[4,5- 
c]pyridin-2-yl and 1H-imidazo{4.5-b)pyrazin-2-yl. 

In the above-mentioned general formula (I), the hydrocarbon residue and heterocyclic residue shown by 
R optionally have 1 to 3 substituents at substitutable positions, respectively. As such substituents. mention 
is made of an aliphatic chain hydrocarbon group, an alicyclic hydrocarbon group, an aryl group, an aromatic 
heterocyclic group, a non-aromatic heterocyclic group, an halogen atom, a nitro group, an optionally substituted 
amino group, an optionally substituted acyi group, an optionally substituted hydroxyl group, an optionally sub- 
stituted thiol group and an optionally esterif led carboxyl group. As the aliphatic chain hydrocarbon group, men- 
tion is made of straight-chain or branched aliphatic hydrocarbon groups having 1 to 15 carbon atoms, for ex- 
ample, an aikyl group, preferably, an aikyl group having 1 to 10 carbon atoms, an aikenyl group, preferably, 
an aikenyl group having 2 to 10 carbon atoms, and an alkynyt group, preferably, an alkynyl group having 2 to 
1 0 carbon atoms. Preferred examples of the aikyl group include methyl, ethyl, propyl. Isopropyl, butyl, isobutyl. 
sec-butyl tert-butyl. pentyt. isopentyi, neopentyt, tert-pentyl. 1-ethyl propyl, hexyt. iaohexyl, 1,1-d.methyi-bu- 
tyi 2.2-dimethylbutyl, 3.3-dimethylbutyt. 2-ethylbutyl, hexyl. pentyl. octyf. nonyi and decyl. Preferred exam- 
ples of the aikenyl group include vinyl, aJlyl. Isopropenyt, 1-propenyt, 2-methyH-propenyl. 1-butenyl. 2-butenyi, 
3-butenyl. 2-ethyl-1-butenyl. 3-methyi-2-butenyl. 1-pentenyl. 2-pentenyi, 3-pentenyl. 4-pentenyi. 4-methyi-3- 
pentenyl, 1-hexenyt, 2-hexenyl, 3-hexenyi and 5-hexenyt. Preferred examples of the alkynyl group include ethy- 
nyi 1-propynyl, 2-propynyl. 1-butynyl, 2-butynyl. 3-butynyl, 1-pentynyl, 2-pentynyl, 3-pentynyi. 4-pentynyl, 1- 
hexynyi. 2-hexynyl. 3-hexynyl. 4-hexynyt and 5-hexynyl. As the allcydic hydrocarbon group, mention is made 
of saturated or unsaturated alicyclic hydrocarbon groups having 3 to 1 2 caroon atoms, for example, a cycloalkyl 
group a cycloalkenyl group and a cydoalkadlenyt group. Preferred examples of the cycloalkyl group include 
25 cydopropyl. cyclobutyl, cydopentyl. cydohexyl, cydoheptyl. cydooctyl, bicydo(2.2.1lheptyl, bicydo[2.2.2.]oc- 
tyl bicydo(3.2.1]octyl, bicydo{3^.1lnonyi, bicydop.S.llnonyi, bicydo[4.2.1]nonyl and bteydof4.3.1]decyl. 
Preferred examples of the cycloalkenyl group Indude 2-cydopenten-1-yl. 3-cydopentan-1-yi. 2-cydohexen- 
1-yl and 3-cydohexen-l-yL Preferred examples of the cydoalkadien* gimp Indude 2,4-cydopentadien-1-yi. 
1,4-oydehexadlen-l-yl and a,S-cydGhexadien-1-yt, By the said aryt group la meant a monocydte or condensed 
30 polycydlc aromatic hydrocarbon group. Preferred examples of the aryl group indude those having 6 to 14 car- 
bon atoms such as phenyl, naphthyl, anthxyl, phenanthryl and acenaphthytenyL Among them, phenyl 1-naph- 
thyl and 2-naphthyt are preferred. 

Preferred examples of the aromatic heterocydic group Indude aromatic rnonocydte heterocydic groups, 
e.g.. furyl. thienyl, pyrralyl. oxazoJyl. isoxazolyl. thiazoiyl, isothiazolyl, Imidazdyt, pyrazolyl, 1.2.3-oxadiazolyl. 
35 1 ,2,4-oxadiazolyi, 1 ,3,4-oxadiazolyl. f urazanyi, 1 ,2 ,3-thiadiazolyl, 1 ,2 .4-thiadiazdyi, 1 ,3,4-thiadiazolyl, 1 ,2,3- 
triazolyl, 1,2.4-triazolyl, tetrazolyl, pyridyl, pyridazinyl, pyrimidinyl, pyrazinyl and triazinyl; and aromatic con- 
densed heterocydic groups, e.g., benzofuranyl, isobenzofuranyl, benzoCblthienyl, Indolyl, Isoindolyl, 1H-'mda- 
zolyl. benzoimidazolyl, benzoxazdyf, 1,2-benzoisoxazolyl, benzothiazolyl, 1.2-benzqisothiazdyi, 1H-benzo- 
triazolyl, quindyt, isoquinolyl, dnnoUnyl, qulnazolinyl, quinoxalinyl, phthalazinyl, naphthyl idinyl, purinyl, pteri- 
40 dinyl. caroazoiyl, a-carooiinyl, p-carbollnyl, f-carbollnyl, acridlnyl, phenoxazinyt, phenothlazlnyi. phenazinyl. 
frhenoxathilnyl. thianthrenyl. phenanthiidinyl, phenanthrolinyi. indoltzlnyl. pynotot1.2-b]pyridazinyl. pyrazo- 
lo[1,5-alpyridyi, imidazo[1 f 2-alpyridyt, imidazo{1,5-alpyridy1, imidazo{1,2-blpyridazinyl f imfciazc>[1,2-alpyrimi- 
dlnyl. 1,2,4-triazolo(4,3-alpyrldyl and 1,2,4-triazolo[4,3-b]pyridazinyl. 

Preferred examples of the non-aromatic heterocydic group indude oxlranyl. azetWinyl, oxetanyl, thietanyi. 
45 pyrrolidine, tetrahydrof uryl, thiolanyl, piperidyljtetrahydropyranyl, morphoJInyl. thiomorphoiinyt. pyrrolidino, pi- 
peridino, morpholino and plperazlnyl. Examples of the halogen Indude fluorine, chlorine, bromine and Iodine. 
Among them, fluorine and chlorine are especially preferred. The optionally substituted amino group includes 
both an unsubstituted amino group and substituted amino groups. As the substituted amino group, mention 
Is made of an amino group (-NHJ on which one or two alkyls having 1 to 10 carbon atoms, alkenyls having 1 
so to 10 carbon atoms, aromatic groups or acyi groups having 2 to 10 carbon atoms (e.g., methytamino, dime- 
thylamino, ethylamino, dlethylamino, dibutyiamino, dlallylamino, cydohexyiamino, phenylamino. N-methyl-N- 
- phenylamino, acetylamino. propionylamino and benzoylamino) is, or are, substituted. The optionally substitut- 
ed acyi group indudes an unsubstituted acyi group and substituted acyi groups. As the unsubstituted acyi 
group, mention is made of formyl and those formed by condensation of a (Ct-CtoJalkyi, (C r C 10 )alkenyi or (C 6 - 
55 c,2) aromatic group with a carbonyl group (e.g., acetyl, propionyl, butyryl, Isobutyryl, valeryl, isovaleryl, piv- 
aloyl. hexanoyl, heptanoyl. octanoyl, cydobutanoyl. cydopentanoyl. cyclohexanoyl. cydoheptanoyl. crotonyl. 
2-cydohexenecarbonyi, benzoyl and nicottnoyl). The substituted acyi group Indudes acyi groups mentioned 
above in connection with an unsubstituted acyi group but which have substituents(s) such as an aikyl having 
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i ,« •» «,rhon atoms an alkoxy having 1 to 3 carbon atoms, halogen (e.g. chlorine or bromine), nitro. hydroxy 
I JSXXSSA tSJE hydroxy, group indudes an unsubst.tu.ed hydroxy, group and substituted 
hvdC aTZ substituted hydroxy, group, mention is made of these having, on this ^hydroxy. grou* 

Z 7i ? SSTV methoxy. ethoxy. propoxy. isopropoxy. butoxy. Isobutoxy secbutoxy , tert- 

PrefeS examples of acyioxy include alkanoyloxy having 2 to 4 carbon atoms (e.g.. acetyioxy. prop.ony.oxy. 

n bSoxy and isobutyryloxy). As aryloxy. mention is made of 4-chiorophenoxy. among others. 

" A, ^thZuonaily substituted thlolgroup. mentlonls msdeof. besides the thioly group, such groups as have 

onth^sh^ 

ZmSSL SvlSo and Icytthio. Preferred examp.es of alkylthio Include alkylthio , having 1 to 10 carbon 
atoms e omeSte. ethyltMo. propyithio. Isopropytthlo. butylthlo. Isobutytthlo. sec-butytth.o tert-butvlth,o. 
SthtolsoS^ 

lively. "™ p, ™°' 1 »owan«nyigroup9havlng2to5carbonatorns.cydoalkylgroupshavlng 
fZ?Z£2£ a^oC^grpT/nXSyl). eromatlc he.erocydic groups (e.g thienyi. funyi. 

n»nrfWlno or otoerarlno). aralkyi groups having 7 to 9 carbon atoms, the amino group. N-mono-jC-C^alky 
ta£ fo^uTs ^MhSS^SSSS» groups" amldino groups, an acy. group having 2 to 5 carbon atoms, a 
^aZnZ^'^^cSllcy. cartamoyl groups, an N ,N-dl(C r C 4 )a.kyl carbamoyl group, a su.famoy. 

group and htfog.it (.... chtarhej f>"»rtn« i» ^ ^ R , „„!„«„, bond* loR : wl,.n 

^^atn^M^^^^i-w^^^ •••• 

! ' P ni ! Sn,e««lctfly .coooBW. so", ot th. oompound. (I) of g* hvrtlon «. MUM* 
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kaline earth metal salts such as calcium salts and magnesium salts; and aluminium salts, ammonium salts or 
the like. Preferred examples of pharmaceutic ally acceptable salts with an organic base Include those with, for 
example, trimethytamine, triethylamine, pyridine, picoiine, ethanolamine, diethanolamine, triethanolamine. di- 
cyclohexylamine and N.N'-dibenzylethyienediamine. Preferred examples of pharmaceutically acceptable salts 

5 with an inorganic acid include those with, for example, hydrochloric acid, hydrobromic acid, nitric acid, sulfuric 
acid or phosphoric acid. Preferred examples of pharmaceutically acceptable salts with an organic acid include 
those with, for example, formic acid, acetic acid, trifluoroacetic acid, fumaric acid, oxalic acid, tartaric acid, 
maleic acid, citric acid, succinic acid, malic acid, methanesulfonic acid, benzenesulfonic acid and g-toluene- 
sulfonic acid. Preferred examples of pharmaceutically acceptable salts with a basic amino acid include those 

10 with, for example, arginine, hysine and ornithine, and preferred examples of pharmaceutically acceptable salts 
with an acidic amino acid include those with, for example, aspartic acid and glutamic acid. 
Among the above, the sodium salt and the potassium salt are more preferred. 

The compounds (I) and their pharmaceutically acceptable salts of the present invention display the action 
of lowering blood sugar with low toxicity, which can be used as such or in a composition with, for example, a 
15 perse known pharmaceutically acceptable carrier, excipient or f iller as a therapeutic agent for diabetes in mam- 
mals, including man. The compounds (I) and their pharmaceutically acceptable salts of the present invention 
also exhibit an improved activity of insulin resistance and can also be used as a hypotensor. 

The compounds (I) of this Invention and their pharmaceutically acceptable salts are low in toxicity. For ex- 
ample, oral administration of the compound of Example 16 (below) at a dosage of 15 mg/kg/day for 4 days to 
20 mice caused no change in body weight and liver weight in comparison with the control group. Furthermore, 
oral administration of the compound produced In Example 1 8 at a dosage of 100 mg/kg. or Intraperitoneal ad- 
ministration at a dosage of 50 mg/kg, did not kill any test animals. 

The administration is usually performed orally in the form of, for example, tablets, capsules (including soft 
capsules and microcapsules), powders and granules, and, depending on cases, norvroraUy in the form of. for 
25 example, injections, suppositories and pellets. The dosage for adults in the case of oral administration ranges 
from 0.05 to 10 mg/kg per day, desirably once to three times a day. . 

The compounds (I) and their pharmaceutical^ acceptable salts of this Invention, mixed with pharmaceut- 
ically acceptable carriers, can be administered orally or non-oraliy in the form of solid preparations such as 
tablets, capsules, granules and powders; or in the form of liquid preparations such aa syrups 1 and injections. 
30 As pharmaceutically acceptable carriers, use is made of conventional organic or inorganic carriers lot 

pharmaceutical preparations, more specifically, for example, excipient a, lubricants, binders and disintegrators 
for solid preparations; and solvents, solubilizers, suspending agents, isotonizers, buffering agents and local 
anaesthetic agents. Where required, such additives as antiseptics, antioxidants, colorants and sweeteners 
are further used. Preferred examples of pharmaceutically acceptable excipients include lactose, sucrose, D- 
35 rrtann koi, starch, crystalline cellulose and light silicon dioxide. Preferred examples of pharmaceutically accept- 
able lubricants include magnesium stearate. calcium stearate, talc and colloidal silica. Preferred examples of 
pharmaceutically acceptable binders include crystalline cellulose, sugar, D-mannitoJ, dextrin, hydroxypropyl 
cellulose, hydroxypropyl methyl cellulose and polyvinyl pyrroiidone. Preferred examples of pharmaceutically 
acceptable disintegrators include starch, carboxymethyi cellulose, carboxymethyi cellulose calcium, crosscar- 
40 melose sodium and carboxymethyi starch sodium. Preferred examples of pharmaceutically acceptable sol- 
vents indudtf distilled water for injection, alcohol, propylene glycol, macrogol, sesame oil and corn oil. Pre- 
ferred examples of priarrnaceutteally acceptable solubilizers include polyethylene glycol, propylene glycol, D- 
mannitol. benzyl benzoate, ethanol, tris-amtoo methane, cholesterol, triethanolamine, sodium carbonate and 
sodium citrate. Preferred examples of pharrnaceuUcaliy acceptable suspending agents include surfactants 
45 such as s tear yl triethanolamine, sodium lauryl sulfate, laur yl aminopropionate, lecithin, benzaikonium chloride , 
benzethonlum chloride, glycerin monostearate; and hydrophlllc polymers such as polyvinyl alcohol, polyvinyl 
pyrroiidone. sodium carboxymethyi cellulose, methyl cellulose, hydroxymethyiceiluiose, hydroxyethylceliulose 
and hydroxypropylceliuloae. Preferred examples of pharmaceutically acceptable isotonizers include sodium 
chloride, glycerin and D-mannitol. Preferred examples of pharmaceutically acceptable buffering agents Include 
so buffer solutions of phosphates, acetates, carbonates and citrates. Preferred examples of pharmaceutically ac- 
ceptable local anaesthetic agents include benzyl alcohol. Preferred examples of pharmaceutically acceptable 
antiseptics include paraoxy benzoic acid esters, chtorobutanol, benzyl alcohol, phenethyl alcohol, dehydroa- 
cetic acid and sorbic acid. Preferred examples of pharmaceutically acceptable antioxidants include sulfites 
and ascorbic acid. 

m The following is a description of methods of producing the compounds (I) of this invention and their phar- 

maceutically acceptable salts. 
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among others. The amount ot z^ow«umin ^ the base l0 be used ranges from 

0.5 to 30 hours. oroduce d bv the above method is. in some Instances, obtained as a mixture 



ring. 

Method B 

i^f^^A-CH.-CH-COOZ 
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0 



45 ( I - B 2) 



so 



55 



(wherein Z is hydrogen, a lower alkyl group having 1 to 4 carbon atoms or an araiky. group, and the other sym- 
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alkali metal cyanate such as potassium cyanate or sodium cyanate. Then, the alkali metal salt is treated with 
an acid to produce the compound (I-B2). The reaction of the compound (III) with the alkali metal cyanate is 
conducted in an adequate solvent As the solvent, use is generally made of alcohols such as methanol, ethand, 
propanol, isopropanol, 2-methoxyethanol and butanoi. N,N-dimethylformamide, dimethyl sulfoxide; acetoni- 

5 trile, or a suitable mixture thereof. The amount of the alkali metal cyanate to be used ranges from 1 to 1 0 molar 
equivalents, preferably 1 to 5 molar equivalents. The reaction temperature ranges from 0 to 150 - C, preferably 
from 10 to 120°C, and the reaction time ranges from 0.5 to 50 hours. The alkali metal salt of the compound 
(I-B2) thus obtained is treated with an acid by conventional means to produce the compound (I-B2). This acid 
treatment is conducted in the presence or the absence of a suitable solvent Examples of a suitable solvent 

10 include alcohols such as methanol, ethanol, propanol, isopropanol, 2-methoxyethanol and butanoi; aromatic 
hydrocarbons such as benzene, toluene and xylene; ethers such as ethyl ether, isopropyt ether, dioxane and 
tetrahydrofuran; halogenated hydrocarbons such as chloroform, dichloro methane and 1,1.2.2-tetrachloro- 
ethane; ethyl acetate, acetonitrile, or mixtures of such solvents. As the acid, use is preferably made of en ex- 
cess amount of an inorganic acid such as hydrochloric acid, sulfuric add, nitric acid or hydrobromic acid, while 

15 an organic acid such as acetic acid, citric acid, tartaric acid or the like can also be used. 

The resulting 2,4-oxazoUdinedione derivative (1-82) can be isolated and purified by a known isolating and 
purifying means such as concentration, concentration under reduced pressure, solvent extraction, crystalli- 
zation, recrystalllzatlon, phase transfer, chromatography or the Uke^ 

20 Method C . \ 



25 



30 




(I-B2a) 

[wherein A 1 is a saturated bivalent straight or branched chain hydrocarbon residue having 1 to 7 carbon atoms, 
and the other symbols have the meanings given above]. 

40 The saturated bivalent straight or branched chain hydrocarbon residue having 1 to 7 carbon atom shown 

as A is the saturated residue having the meaning given above for A. 

By subjecting the compound (l~B1) to reduction, the compound (l-B2a) can be produced. This reduction 
Is conducted. In accordance with a conventional method. In the presence of a catalyst under an hydrogen at- 
mosphere of 1 to 150 atmospheric pressures. As the solvent mention is made of alcohols such as methanol. 

45 ethanol, propanol, isopropanol or 2-methoxyethanol, aromatic hydrocarbons such as benzene, toluene or xy- 
lene, ethers such as ethyl ether, Isopropyl ether, dioxane or tetrahydrofuran, halogenated hydrocabons such 
as chloroform, dichloromethane or 1,1,2.2-tetracWoroethane. ethyl acetate, acetic acid, N,N-dimethyiforma- 
mide, or a suitable mixture of such solvents. Examples of preferred catalysts include metals such as nickel 
compounds and transition metals such as palladium, platinum and rhodium. Reaction temperatures range from 

so o to 100°C, preferably from 10 to 80°C. Reaction times range from 0.5 to 50 hours. The 2.4-oxazo!idinedione 
derivative (l-B2a) thus obtained can be isolated and purified by a known refining means such as concentration, 
v concentration under reduced pressure, solvent extraction, crystallization, recrystallization. phase transfer or 
chromatography. 

55 
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10 



30 



35 



Method D 



CIO ^ 

,4-oxoEoUdlWione ^ R - CY) W - CCH» ) n - CH^^ un 
_ ~ 0 



( I - B 1) 



15 [wherein B stands for lower (O^C A ) alkoxy, lower (C,-C«) alkylthlo or lower (C t -C 4 ) acyloxy; and the other sym- 
bols have the same meaning as given above]. 

As the Jower (C r C 4 ) alkoxy, lower (C,-C 4 ) alkylthlo and lower (C t - C4) acyloxy, respectively shown as B, 
mention is made, respectively, of alkoxy groups having 1 to 4 carbon atoms such as, for example, methoxy, 
ethoxy propoxy, isopropoxy and butoxy; alkyithio groups having 1 to 4 carbon atoms such as, e.g., methylthio, 

20 ethylthio, propylthio, J- propyl thlo and butyithio; and acyl groups having 1 to 4 carbon atoms such as, e.g., acet- 
yloxy or proplonyloxy. Depending on the case, two B groups may be combined with each other to form, for 
example, ethylenedioxy, propyfenedioxy or dithiotrimeth ytene. In other words, by the -CH(B) 2 moiety in formula 
(IV) is meant a protected aldehyde group. 

The compound (IV) Is condensed with 2,4-oxazolldlnedlone to produce a compound (I-B1). This conden- 

25 sation reaction is conducted In substantially the same manner as in the reaction of the compound (II) with 2.4- 
oxazolidinedione in Method A. 



Method E 



L H 




0 



M 



R -(CQ) M -CH: -QCVI) £T/ H 

C.I —01) 0 

[wherein Q Is a leaving group and the other symbols have the same meaning as given above]. 

As the leaving group shown as Q, mention is made, e.g., of an halogen (e.g. chlorine, bromine or iodine). 

45 methanesulfonyloxy, benzenesulfonytoxy and r>-toluenesulfonylaxy. 

The compound (V) Is condensed with the compound (VI) to produce a compound (1-DI). This reaction Is 
conducted, in accordance with a conventional method, in an adequate solvent in the presence of a base. Ex- 
amples of the solvent include aromatic hydrocarbons such as benzene, toluene and xylene; ethers such as 
dtoxane, tetrahydrof uran and dlmethoxyethane; ketones such as acetone and 2-butanone; N.N-dlmethylfor- 

50 mamide, dimethylsulfbxide, chloroform, dichioromethane, 1 J2-dlchloroethane and 1,1.2.2-tetrachloroethane: 
and suitable mixtures of these solvents. As the base, mention is made of an alkali metal salt, such as sodium 
hydroxide, potassium hydroxide, potasslup carbonate and sodium hydrogencarbonate; amines such as pyri- 
dine, triethylamine and N,NHlimethylanlline; metal hydroxides such as sodium hydroxide and potassium hy- 
droxide; sodium ethoxide, sodium methoxide and potassium t-butoxide. among others. The amount of these 

55 bases to be used Is preferably In a range of from 1 to 5 mol. relative to the compound (V). This reaction is con- 
ducted usually at temperatures ranging from -50°C to 150°C, preferably from -10°C to 100°C. The reaction 
time ranges from 0.5 to 30 hours. 

The starting compound of Method A can, for example, be prepared by Method F. 

11 
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Method F 

R V^^ (8 4 0) x P(0)CH a (CH«CH) Q COOR 6 



R-(Y) 0 -(CH,) n -^>c=o r mio 

(vri) ^ 1 r 6 

S'RV^v. i Reduction 
R-(Y) B -(CH,) n -iHjrj-C =CH-(CH=CH) q C00R« - 

t*** (IX) 



oxtdition 



CCH^CH) q -CH,OH 



^'RV-s^v, 9 Reduction 
■l-CT).-(CB.) B -trX.jK =CH-(CH=CH) q -C110 - 

R-(Y) B -(CH l ) n -L^^-CH-CH*-(CH a CH*)q-CHO 

(II 2) 

[wherein R« and R« Independently stand for a tower (C,-C«) alkyl sroup; R« stands for hydrogen or a lower (C,- 
C 4 ) alkyl group; g denotes 0. 1 or 2; and the other symbols have the same meaning as defined above]. 

Examples ofthe lower (Ct-CJ alkyl groups shown as R\ R« and R« include methyl, ethyl, propyl, isopropyl 
and butyl. 

In this method, first, a formy! or an acyl derivative (VII) is allowed to react with a phosphonoacetic acid 
derivative or an <^phosphonocaitooxylic acid derivative (VIII) to produce an unsaturated ester derivative (IX). 
The reaction of (VII) with (VIII) is conducted, in accordance with a conventional method, in an adequate solvent 
in the presence of a base. Examples of the advent include aromatic hydrocarbons such as benzene, toluene 
and xylene; ethers such as dioxane, tetrahydrofuran and dimethoxyethane; alcohols such as methanol, ethanol 
and propanol; N t N-dlmethylfonnamide, dimethyl sulfoxide, chloroform, dlcWoromethane, 1.2-dtchloroethane 
and 1,1,2,2-tretrachioroethane, as well as a suitable mixture of these solvents. Examples ofthe base include 
alkali metal salts such as sodium hydroxide, potassium hydroxide, potassium carbonate, sodium carbonate and 
sodium hydrogencarbonato; amines such as pyridine, triethyiamine and N.N-dlmathyl aniline; metal hydrides 
such as sodium hydride and potassium hydride; sodium ethoxlde, sodium methoxide and potassium t-butoxide. 
The amount of these bases to be employed ranges, preferably, from 1 to 5 mol. relative to the compound (VIII). 
The amount of the compound (VIII) to be used ranges from 1 to 5 mol, preferably from 1 to 3 mot., relative to 
the compound (VII). This reaction Is conducted generally at temperatures ranging from -50°C to 150°C. pre- 
ferably from about -10*C to 100 Q C. The reaction time ranges from 0.5 to 30 hours. 

The compound (IX) Is then subjected to reduction to produce an alcohol derivative (X). This reduction re- 
action can be conducted by a perse known method, for example, reduction with a metal hydride, reduction 
with a metal hydride complex, or reduction with diborane and a substituted borane. In other words, this reaction 
can be conducted by treating the compound (IX) with a reducing agent Examples of the reducing agent include 
alkali metal borohydrides (e.g. sodium borohydricte or lithium borohydride); metal hydride complexes such as 
lithium aluminum hydride: and diborane. and the use of dQsobutyl aluminum hydride serves to further the re- 
action advantageously. This reaction is conducted in an organic solvent inert to the reaction. Examples of the 
solvent include aromatic hydrocarbons such as benzene, toluene and xylene; halogenated hydrocarbons such 
as chloroform, cartoon tetrachloride, dteWoromethane, 1,2-dichloroethane and 1,1,2,2-tetrachloroethane; 
ethers such as diethyl ether, tetrahydrof uran and dioxane; alcohols such as methanol, ethanol, propanol, iso- 
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propanol and 2-methoxyethanol; amides such as N, N-dimethylformam.de; or a suitable mixture of these sol- 
vents, and, from among these solvents, a suitable one Is selectively employed depending on the kind of re- 
ducing agent used. The reaction temperature ranges from -20°C to 150°C. especially preferably from 0°C to 
100°C, and the reaction time ranges from 1 to 24-hours. 

5 Then, the compound (X) Is subjected to oxidation to produce an unsaturated aldehyde cj^rivativer(ll-l). 

This oxidation reaction can be conducted by a perse known method, for example, oxidation with manganese 
dioxide, oxidation with chromic acid, oxidation with dimethyl sulfoxide, or the like. In other words, the reaction 
is conducted by processing the compound (X) with an oxidizing agent. As the oxidizing agent use is made of 
manganese dioxide or chromic anhydride; use of the former Is preferred to conduct the reaction more advan- 

10 tageously. This reaction Is conducted in an organic solvent inert to the reaction. As the solvent, use is made 
of, for example, aromatic hydrocarbons such as benzene, toluene or xylene, halogenated hydrocarbons such 
as chloroform, carbon tetrachloride, dichloromethane, 1 .2-dichloroethane or 1,1,2,2-tetrachloroethane, ethers 
such as diethyl ether, tetrahydrofuran or dioxane, dimethyl sulfoxide or a suitable mixture solvent thereof, and, 
from among these solvents, a suitable one is selectively employed depending on the kind of oxidizing agent 

15 used. The reaction temperatures range from-20°C to 150°C. those ranging from 0°C to 100°C being preferred, 
and the reaction time ranges from 1 to 24 hours. 

Then, the compound 0M) Is subjected to a reduction reaction to produce the compound (11-2). This reduc- 
tion reaction Is conducted In the same manner as Method C. 

The aldehyde derivative (11-1). (II-2) thus obtained can be Isolated and purified by means of a conventional 

20 refining process, for example, concentration, concentration under reduced pressure, solvent extraction, crys- 
tallization, recrystalllzatlon, phase transfer, chromatography or the like. 

The compound (VII), which Is the starting compound In Method F. can be synthesized In accordance with 
any of the methods described In, for example. Chemical & Pharmaceutical Bulletin, Vol.39, p.1440 (1 990), JPA 
H4(1992)-225978, JPA S61(1986)-85372, JPA S61(1986)-271287> JPA S63( 1988)- 139 182, JPA H3(1991)- 

25 170478. W09119496-AI. EP-428312-A. JPA Hl(1 989)-299289 and JPAS63<1988)-230689. 
The pyridine aldehyde derivatives (VII- 1) can, for example, be prnp^rwi by Method G. 



Method Q 



r 



35 



R-cy) 0 -(cii 1 ) n -cHT I 

f Yl in w . n 



40 (Xlll) 



45 



R 1 



*- R — 

50 



(VII- 1) ~ r 



[wherein Q* Is an halogen atom, and the other symbols have the meanings g'rven above]. 
As the halogen atom shown as Q\ chlorine, bromine and iodine may be mentioned. 
55 In this method, firstly. 2-chloro-5-nitropyridlne is allowed to react with an alcohol derivative to yield the 

compound (XII). The reaction of 2-chloro-4-nitropyridine with the compound (XI) is conducted in a suitable sol- 
vent in the presence of a base In accordance with a conventional method. As the solvent, mention is made of. 
for example, aromatic hydrocarbons such as benzene, toluene or xylene, ethers such as dioxane. tetrahydro- 
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furan or dimethoxyethane, N.N-dimewytfDfmamide, dimethyl sulfoxide, chloroform, dichloromethane. 1.2-di- 
chloroethane, 1,1.2.2-tetrachloroethane, or a suitable mixture solvent thereof. As the base, mention is made 
of alkali metal salts such as sodium hydroxide, potassium hydroxide, potassium carbonate, sodium carbonate 
or sodium hydrogencarbonate; amines such as pyridine, triethylamine or N.N-dimethyianiline; metal hydrides 

5 such as sodium hydride or potassium hydride; sodium ethoxide, sodium methoxide and potassium t-butoxide. 
The amount of these bases to be used is preferably in the range from 1 to 5 mol. relative to the compound 
(XI). This reaction is conducted usually at temperatures ranging from -50°C to 150°C, preferably from -10°C 
to 100°C. The reaction time ranges from 0.5 to 30 hours. 

Then, the compound (XII) is subjected to reduction to produce an amine derivative (XIII). While the reduc- 

10 tion reaction can be conducted by a per se known method, catalytic reduction using a metal catalyst serves 
to perform the reduction more advantageously. This catalytic reduction is conducted, in accordance with a con- 
ventional method, in the presence of a catalyst in an hydrogen atmosphere of 1 to 150 atmospheric pressures. 
Examples of the solvent include alcohols such as methanol, ethanol, propanol, isopropanol and 2-methoxye- 
thanol; aromatic hydrocarbons such as benzene, toluene and xylene; ethers such as ethyl ether, isopropyl 

15 ether, dioxane and tetrahydrofuran; halogenated hydrocarbons such as chloroform, dichloromethane and 
1 1 2 2-tetrachloroetharte; ethyl acetate, acetic add. N.r^methylforrnamide, or a suitable mixture solvent 
thereof. Use of, for example, a metal such as a nickel compound or a transition metal catalyst such as palladium, 
platinum or rhodium as the catalyst leads to advantageous performance of the reaction. The reaction temper- 
ature ranges from 0 to 100*C. preferably from 10 to 80°C. and the reaction time ranges from 0.5 to 50 hours. 

20 Then the compound (XIII) is subjected to the perse known Sandmeyer reaction to yield an halogen der- 

ivative (XIV). In this reaction, firstly, the compound (XIII) Is dlazotlzed by adding dropwlse thereto an aqueous 
solution of sodium nitrite in a solvent In the presence of hydrochloric acid. hyoYobromic acid or hydroiodic acid. 
The diazotized compound being then allowed to react with an aqueous solution of sodium haiogenate or po- 
tassium halogenate. so as thereby to produce the compound (XIV). As the solvent, use Is made of alcohols 

25 such as methanol, ethanol. propanol, Isopropanol and 2Hnethoxyethand; ethers such as acetone. 2-butancw%* 
oxane and tetrahydrofuran; or a suitable mixture solvent thereof. The reaction temperature ranges from -50-fifo 
1 00°C, preferably from -20 to 60°C. The reaction time ranges from 0.5 to 50 hours. M 

Then, the compound (XIV) is processed with, for example, butyl lithium, sec-butyl lithium. tert.-bu« li- 
thium, methyl lithium, phenyl lithium or phenyl magnesium bromide, which is then allowed to react with PT.N- 

ao dlmethylformamlde (DMF) to produce a compound (VI 1-1). 

A part of the intermediate compound (IX) in Method F can be produced also by. for example, Method H. 



35 



40 



Method H 



-m.-«*'.-*00^ ,, r" 



(IV) 



(IX- 1) 



45 

[wherein each symbol has the same meaning as given above]. 

This reaction can be conducted In a suitable solvent in the presence of a base. As the solvent, mention is 
made of aromatic hydrocarbons such as benzene, toluene and xylene; ethers such as dioxane, tetrahydrofuran 
and dimethoxyethane; alcohols such as methanol, ethanol and propanol; ethyl acetate, acetonltrile, pyridine, 

so N,N-dimethylformamide, dimethyl sulfoxide, chloroform, dichloromethane, 1.2-dichloroethane\ 1.1,2,2-tetra- 
chloroethane, acetone, 2-butanone, and a suitable mixture solvent of them. As the base, mention is made of 
* an Inorganic base, Including, for example, an alkali metal hydroxide (e.g. sodium hydroxide or potassium hy- 
droxide), an Alkaline earth metal hydroxide (e.g. magnesium hydlroxide or calcium hydroxide), an alkali metal 
carbonate (e^j. sodium carbonate or potassium carbonate), an alkaline earth metal carbonate (e.g. magnesium 

55 carbonate or calcium carbonate), an alkali metal hydrogencarbonate (e.g. sodium hydrogencarbonate or potas- 
sium hydrogencarbonate) and an alkali metal acetate (e.g. sodium acetate or potassium acetate)} and an organic 
base including triaikytamine (e.g. trimemytamine or triethylamine), picoline, N-methyl pyrrolidine, N-*nethytmorpho- 
line, 1,5-diazabicyclo [4,3,0] non-5-ene, 1,4-diazablcycto [2.2,2] non-5-ene and 1,8-diazabicyclo [5,4,0]-7-un- 
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10 



15 



20 



30 



35 



19901 

3, J* 



decene. The amount of these bases to be used ranges preferably from 1 to 5 mol. relative to the compound 
(XV). Thl3 reaction Is conducted usually at temperatures ranging from -20°C to 150°C, preferably from -10°C 
to100°C. 

Methods of synthesizing the starting compound (XV) In Method H are described in, for example, fchemical 
& Pharmaceutical Bulletin, 30, p.3563 (1982), Chemical & Pharmaceutical Bulletin, 30, p.3580 (1982), Chem- 
ical & Pharmaceutical Bulletin, 32, p.2267 (1984), Arzneimitlel-Forschung/Drug Research 40, p37 (199C 
Journal of Medicinal Chemistry, 35 p.2617 (1992), JPA S61(1986)-267580, JPA S61(1986)-286376, 
S61(1986)-85372, JPA H2(1990)-31079 and JPA S62(1987)-5981. 

The compound (III) used in Method B is produced by, for example, Method I. 

Method I 

*J X /"IT fl \ 



CIJ-3) 

R« R5 




R - ( v)- - (cw , ) n - ha L f-fl 2 - cn = ciicocoob 



EeterLficatlon 



r <XVI) 



i H ^s?\ Reduction 



»"0^"' >J " cl,=, 

^ X (XVTD 



2S R-(Y)„-(CH t ) n -ClI I i|-ft 2 -CII = CHC0C0OR 



R 1 p i 

Reduction 



R~ (Y) n — (CII 2 ) n - A 3 - CH 2 CH, CQCOOR' 



(XVIII) 

OH 

(III-1J 

40 

[wherein A 2 Is a bond or a bivalent straight or branched chain hydrocarbon residue having 1 to 5 carbon atoms; 
A 3 is a bond or a bivalent saturated straight or branched chain hydrocarbon residue having 1 to 5 carbon atoms, 
and the other symbols have the same meaning as given above]. 

The bivalent straight or branched chain hydrocarbon residue shown as A 2 is a residue having 1 to 5 carbon 

45 atoms chosen among the bivalent straight or branched chain hydrocarbon residues shown as A, and the biva- 
lent saturated straight or branched chain hydrocarbon residue shown as A 3 Is a saturated residue chosen 
among the bivalent straight or branched chain hydrocarbon residues shown as A 2 . 

In this method, firstly, the compound (11-3) is condensed with pyruvic acid to produce a compound (XVI). 
The condensation reaction of the compound (11-3) with pyruvic add Is conducted In a mixture of alcohols and 

so water using the same base as in the reaction of the compound (II) with 2,4-oxazolidtnedione in Method A. The 
compound (XVI) is then subjected to esterification to produce a compound (XVII). The esterif ication reaction 
can be conducted by a per se known method, for example, a method which comprises allowing the compound 

(XVII) to react directly with an alcohol (R 4 OH) in the presence of an add to cause esterification, or a method 
which comprises using a reactive derivative of the compound (XVI), for example, an acid anhydride, an acid 

55 halide (acid chloride or acid bromide), an imidazollde or a mixed acid anhydride (e.g. an anhydride with methyl 
carbonate, an anhydride with ethyl carbonate, an anhydride with isobutyl carbonate or the like) to adequately 
react with the alcohol (R*OH). The compound (XVII) is then subjected to catalytic reduction to yield a compound 

(XVIII) . This catalytic reduction is conducted In substantially the same manner as in Method C. The compound 
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(XVII!) is then subjected to reduction to yield a compound (111-1). This reduction reaction can be conducted by 
a per se known method. For example, reduction by using a metal hydride, reduction by using a metal hydride 
complex compound, reduction by usinQ diborane or a substituted diborane. catalytic hydrogenation or the like 
are mentioned. In other words, this reaction is conducted by processing the compound (XVIII) with a reducing 

5 agent As the reducing agent, mention may be made of an alkali metal borohydride (e.g. sodium borohydride 
or lithium borohydride), a metal hydride complex compound such as lithium aluminum hydride, a metal hydride 
such as sodium hydride, an organotin compound (e.g., triphenyitin hydride), metals and metal salts, including 
nickel compounds, zinc compounds or the like, transition metal catalysts including palladium, platinum, rho- 
dium or the like, to be used together with hydrogen, and diborane, among others. Above all, use of an alkali 

10 metal borohydride (e.g., sodium borohydride or lithium borohydride) is advantageous. This reaction is conduct- 
ed in an organic solvent which does not have an undesirable influence on the reaction. Examples of a suitable 
solvent indude aromatic hydrocarbons such as benzene, toluene and xylene; halogenated hydrocarbons such 
as chloroform, carbon tetrachloride, dichloromethane, 1 ,2-dichloroethane and 1,1,2,2-tetrachloroethane; 
ethers such as diethyl ether, tetrahydrofuran and dioxane; alcohols such as methanol, ethanol, propanol, 

is isopropanol and 2-melhoxyethanol; amides such as N.r^dimethylformamide; or a suitable mixture of these sol- 
vents. From among these possibilities, a suitable solvent or solvent mixture is selectively employed depending 
on the type of reducing agent used. The reaction temperature ranges preferably from -20°C to 150*C, espe- 
cially from 0°C to 100°C. The reaction time ranges from 1 to 24 hours. 

The starting compound (IV) of Method D and the starting compound (II) of Method A may. for example, be 

20 prepared by Method J. 

Method J ... 

25 

R-0) B -CCH,) n -CHL J-* 0 g ix) [ B 

(VII) ^ K - ■ 



35 



40 



45 



30 ft 1 * 2 ^ i ' ' Reduce Ion 



«-<Y>„-<cw n -£OU^ CH!> <~ c C 




(IV- 2) 



[wherein f Is an Integer of from 1 to 6, and the other symbols have the meanings given above]. 

In this method, firstly, the compound (VII) is condensed with the compound (XIX) to yield a compound (IV- 
1). This condensation reaction is conducted in substantially the same manner as in the reaction of the com- 
pound (VII) with the compound (VIII) of Method F. The compound (IV-1) b then subjected to a reduction reaction 
so to yield (I V-2). This reduction reaction la conducted In substantially the same manner as the catalytic reduction 
reaction of the compound (1-B1) in Method C. The compound (IV-2) may be converted to an aldehyde derivative 
N (I l-4) by subjecting the former to deprotection by processing with an acid In an aqueous solvent As the aqueous 
solvent, mention may be made of a mixture with water of an alcohol such as methanol, ethanol or propanol; 
an ether such as tetrahydrofuran or dioxane; acetonitrile, acetone, 2-butanone. acetic acid or the like. As the 
55 acid, mention may be made of, tor example, g»toluenesulfonic acid, apart from inorganic acids such as hydro- 
chloric acid, sulfuric acid, nitric acid or hydrobromic acid. 

A part of the compounds (II) and (IV) can be prepared by Method K. 
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Method K 



(H) * (XXI) 



10 



'IS 



20 



(wherein W Is 

B 



-CH 



(B has the meaning given above), and the other symbols have the meanings given above]. This reaction is 



Method L 



Reduction 

r-cociu-o^ J^n 

( 1 - D 2 a 1) 0 



30 



OH 
R-CH 



35 ( 1 - B 2 a 2 ) 



NH 

0 



40 



(wherein each symbol has the meaning given above.) This reaction is carried out in a similar manner to the 
iTducSi^tSL Method I in which compound (XVII.) is converted to compound (IIM). 
The compounds (H-2) and (IM) may also be prepared by Method M. 



Method M 



r-(y>.-ccmJIiVV-coor« 

^ x (XXII) 



action R _ (yv(CHi) JhV>A« -CH.0B 

^T^X (XXIII) 



55 oxidation 

- (II— 2 ) . (II-4) 
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(wherein each symbol has the meaning given above.) 

The compound (XXII). which Is produced by catalytic hydrogenatlon of the compound (XI). can be con- 
verted to compound (XXIII). The reaction is carried out in a similar manner to that described in connection with 
the reaction of Method F in which the compound (IX) is converted to compound (X). Compound (XXIII) can be 
subjected to oxidation to yield compounds (11-2) and (IM). 

The oxidation reaction is carried out by a known conventional reaction such as. e.g.. Jones's oxidation us- 
ing sulfuric acid-pyridine. Collins's oxidation using a chromium oxide-pyridine complex, oxidation using pyn- 
dmium chlorochromate (PCC). or pyridinium dichromate (PDC). oxidation using activated dimethyl sulfoxide 
(DMSO) or oxidation using an oxoammonium salt. It is preferable to use activated DMSO when the the starling 
compound which is subjected to oxidetion is optically active. Oxidation using activated DMSO is earned out in 
the presence of DMSO and an electrophilic reagent in a solvent As the solvent, mention may be made of ethers 
(e g. ethyl ether, isopropyl ether, tetrahydrofuran or dioxane). aromatic hydrocarbons (e.g. benzene, toluene 
or xylene), N,N-dimethylformamide (DMF). halogenated hydrocaroons (e.g. chloroform or dichloromethane). 
pyridine and dimethyl sulfoxide. From these solvents, a proper solvent can be selected in view of the kind of 
electrophilic reagent used. 

As the oxidation using DMSO. there are. for example, a dicydohexylcarbodiimide-method. an acetic an- 
hydride-method, a phosphorus pentoxide-method. a chlorine-method, a sulfur trioxlde-pyridine-method. a ke- 
tenelmlne-enamlne-method or a mercury-acetate (ll)-method. Among them, the sulfur trioxlde-pyridlne-meih- 
od is most advantageously used. The sulfur trioxide-pyridine-method is carried out by using a sulfur tnoxide- 
pyridine complex as an activator for DMSO in the presence of triethytamine. This method can be earned out 
using an excess amount of DMSO as a solvent. Triethyiamlne and sulfur trioxkJe-pyridlne complex are each 
used in the range of 1 to_10 mol equivalents, preferably 2 to 5 mol equivalents, relatively to one mole equivalent 
of the compound (XXIII). The reaction temperature la -70'C to-80»C. preferably -20»C to 40»C. The reaction 
time ranges usually from 0.5 to 10 hours. 

The aldehyde derivatives (II-2). (II-4) thus obtained may be isolated and purified by means of conventional 
refining processes, for example, concentration, concentration under reduced pressure, solvent extraction, 
crystallization, recrystalllzatlon. phase transfer, chromatography or the like. 

The compounds (II-2) and (IM) may be converted to the compound (IV-2) by acetalizaUon or dithioace- 
talization. 

Among the compounds (XXII). a benzoxazole derivative (XXIH) can be prepared by Method N. 



Method N 



HzNy^A 1 -C0OR* R _ (CH^-COOH 
l0 W (XXV) 



H 

(XXIV) 



V -C00R 4 



(XXII- 1) 



(wherein each symbol has the meaning given above) 

The reaction Is conducted In an organic solvent inert to the reaction. Examples of such solvent include 
aromatic hydrocarbons such as xylene, toluene or benzene, ethers such as tetrahydrofuran or dioxane and 
halogenated hydrocarbons such as dichlorobenzene, chlorobenzene or methylene chloride. While a sole sol- 
vent may be used, a mixture of two or more solvents may also be used. 

The reaction is usually carried out by heating a mixture of compounds (XXIV) and (XXV) in a suitable sol- 
vent. The temperature is usually in the range of from 30°C to 200°C ( preferably in the range of from 50°C to 
180°C. 

The reaction may be conducted in the presence of a dehydrating agent As the dehydrating agent, a phos- 
phorus compound such as phosphorus pentoxide or phosphorus oxychloride may be mentioned. The dehy- 
drating agent is used in an amount of from 1 to 10 mole equivalents, preferably 1 to 4 mole equivalents relative 
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When pMwMno panloxld. Is «aa< . «™ * „« l^>molh»ldi S iloan. in an amount o( 2 lo.4 niola 

ssr ^jzzsz — , 1 . - -~ —* * - » 

10 hours. v »K«rr, d ihnH«:Hp«5cribed above can. ifdesired.be converted 

ic and hypolipidemic activities. 
Experimental Example 

» YP » 9 i U r. a mic and hypolip idemic actions in mice 

Ate st compound mixed in a powdery feed ^«^^^^^ B ^^^ 
(9-14 week, old)free.yfor4 day,. During ^^^^^^ ^^^^ quantitative^ 
from the orbita. venous p.exvs. Inc.). The respective vaiuas are 

20 as shown in [Table 1]. Just below. 



10 



15 



30 



35 



40 



45 



50 



•55 



Compound j 
( Example No . ) I 


Hypoglycemic 1 
Action J 
% reduction 1 


Hypolipidemic I 
Action 
% reduction 1 


18 1 


- 49 


41 1 


19 1 


50 J 


36 1 


23 1 


39 1 


33 J 


24 1 


56 1 


53 1 


26 1 


42 1 


32 


27 1 


53 


15 


29 


61 


§3 


30 


1 57 


1 .70 


32 


| 63 


1 60 


33 


1 '45 


1 59 


34 


1 43 


I 51 


35 


1 - 42 


| 32 


36 


1 56 


j 48 


r ~~ 43 


J— 58 


I 75 


52 


_L 54 


| 82 
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Table 1 Continued) 



Compound 
(Example No. ) 


Hypoglycemic 

Action 
% reduction 


Hypolipidemic 
Action 
% reduction 


56 


32 


24 


60 


54 


77 



As slated above, 2,4-oxazolidinedione derivatives (I) of the present Invention exhibit excellent hypoglycemic 
and hypolipidemic actions, and are pharmaceutical useful as therapeutic agents for diabetes, hyperlipemia 
and hypertension, for example. 

Example 1 

A mixture of {E)^P45-methy1-2^3-methytp^ 2.4-oxazolidi- 
nedlone (0.525 g), pjpertdlne (0.09 g) and ethanoi (20 ml) was heated for 5 hours under reflux. The reactioh 
mixture was poured into water, which was acidified with 2N HCI. followed by extraction with ethyl acetate. The 
ethyl acetate layer was washed with water, dried (MgS04) and, then, concentrated. The concentrate was puri- 
fied by means of a silica gel column chromatography. From the fractions eiuted with chioroform-methanol 
(50:1) was obtained 5-[4-[2-[5^ethyl-2-(3^thylphenyl)^o^ 

dione (0.51g, 34%). RecrystaUization from dichloromethane-methanoi gave pale yellow prisms, m.p.213- 
214°C. 7 

Examples 2 to 7 

In substantially the same manner as In Example 1. the compounds shown in Table 2 (below) were obtained. 
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[Table 2] 



r - o -f V ch-ch-ch =r-t 

0 



No* 


R 


Yield 
(«) 


re. p • 

CC) 


Recrrstallizatlon 
solvent 


2 


CjRs-^-CHjCIl,- 




*>1 1—213 

611 Liu 

dfcwf«itioa) 


chlorof oni- 
tutnanoA 


3 




£ 

26 ' 


227-228 


chloroform- 
methanol 


4 




29 


222-224 


dlchloromc thane - 
nsthanol 


5 




31 


206-207 


dlchloromethane- 
methanol 


6 




23 


Note 1) 

197-198 


ch 1 or o Conn- 
ote thanoL- 

hexane 


7 


H-CBtCHi- 


: 23 


203-204 

i 


ethyl acetate - 
hexane 



Kote 1) 1/2 
Example 8 

. «« r™™**! 1 S-r3-r2-[2-(5-methyl-2-pheny)-4-oxa20ly«)ethoxyl-5-pyr- 

pyl ether gave pale yellow crystals. m.p.204-205'C. 
Example 9 

Z o.idined fo ne (0.99 g). ^^J^S^^ " 3S, was added ethyl acetale. The ethyl ace, 
reaction mixture was concentrated «" dw r «*f « a J? * .^gencartoonate. 2N HCI and water, successively, 
ate layer was washed with an aqueous solution of s ^ ^^3 rate wa3 pun , ie d by means of a silica 
which was then dried (MgS0 4 ). ^^^^^^^ acetate < 5:1 >' WM^-me- 



Example 10 to Example 13 

In substantially the same manner as in 



Example 1, compounds shown in [Table 3] were obtained. 
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[Table 3] 

R-0-/~VcB*ClI-CH 



0 



Example 

No. 


R 


xle id 

<*>) 




liCU jr Mail icauuii 

solvent 


10 




> 

33 


198-200 


dlchlorome thane 
methanol 


11 




3 1 


195-197 


dlchloroue thane 
methanol 


12 




4 2 


201-203 


ncthanol- 
cthyl acatatc 


13 




26 


244-245 


chloroform- 
methanol 



Example 14 

In substantially the same manner as In Example 1, (E)-3-[2-(5-meth^-2-phenyM-oxa2olylmethyl)ben2o. 
f uran-5-yl]acrolein was allowed to react with 2.4-oxazolidinedione to give 5-{3-{2-(5-methyl-2-phenyl-4-oxa20- 
lylmethyljbenzof uran-5-yi}-2-propenylldeneJ-2 t 4-oxazolidinedione. The yield waa 44%. Recrystallization from 
dichloromemane-methanol gave pale yellow needles, m.p.237-239°C. 

Example 15 

In substantially the same manner as in Example 1, (E,E)-544-f><5-methyl-2-phenyM-oxazolyl)et- 
hoxy]pheny1}~2,4-pentadien-1-at waa allowed to react with 2.4-oxazolidinedione to give 5-[5-(4-[2-(5-methyi- 
2-phenyM-oxazolyt)ethaxy]pr»n^ The yield was 31%. Recrys- 

tallization from dichloromethane-methanol gave yellow needles, m.p.209-211 # C. 

Example 16 

A mixture of 5-[4-[2-[5wnethyl-2-(3-methtf^ 
dione (0.29 g), paUadiunvcarbon (10%, 0.1 g) and dioxane (50 ml) was subjected to catalytic hydrogenation 
at room temperature under atmospheric pressure. The catalyst was filtered off, and the filtrate was concen- 
trated under reduced pressure. The concentrate was purified by means of a silica gel column chromatography. 
From the fractions eluted with chloroforrn-methanol (100:3) was obtained 6H3-[4-{2-[5-methyl-2-(3-methylphe- 
nyl)^oxazolyl]ethoxy]phenyl]pro^ (0.28 g. 96%). This product was recrystallized from 

dichlorome thane- methanol to give colorless prisms, m.p.149-150°C. 



Elemental Analysis for C^H^^O^ 


Calcd. : 
Found : 


C, 69.11; 
C. 69.18; 


H, 6.03; 
H. 6.01; 


N, 6.45 
N. 6.46 
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Example 17 to Example 22 

In substantially the same manner as 

[Table 4] 



In Example 16. compounds set forth In [Table 4] were obtained. 



10 



15 



70 



25 



30 



35 



40 



R-O-fQ^CHjCHiCH! 



v 

o 



Ho. 


R 22 


Yicldl 
(%) 


I 

*** • p • 

(X) 


fcectyatalllxation 
solvent 


17 


CtEi-^J-CH,CH,- 


*7 

Of 


141-144 


dichloronethane- 
nethanol 


18 


jL-XHtCB»- 


77 


162-163 


ethyl acetate - 


19 


Q^D CH, 


57 


169-170 


d 1 chlo rone th.ine- 
nethanol 


20 


. fL^-CHjCHi- 

<YoV 


59 


153-154 


dichlorooe thane- 
wechanoL 


21 


K— 'CHjCH,- 


34 


154-155 


ethyl acetate - j 

He*ane - iaopropvl 
ether _J 


22 


! k, XH t CH.- 


89 


127-128 


ethyl acetate - 
hexane 



Example 23 



50 



Elemental Analysis for C^NjO,- 1/2^0: 

Calcd.: C, 64.18; H, 5.62; N, 9.76 



Found 



: C, G4.31; H, 5.70; N, 9.48 



55 



Example 24 



A mixture of ethyl 



of ethyl 2-h y droxy-.-l4-l2-(5- m ethy.-2-phen^4-ox aZ oly,)e,hox y ]phen yl l b u t yrate (0.45 g). 
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powdery potassium cyanate (0.24 g) and butanol (20 ml) was heated for 4 days under reflux. The solvent was 
distilled off under reduced pressure, and the residue was acidified with 2N HCI, followed by extraction with 
ethyl acetate. The ethyl acetate layer was washed with water, dried (MgS0 4 ), and concentrated. The concen- 
trato was purified by means of a silica gel column chromatography. From the fractions eluted with chloroform- 
methanol (100:3) was obtained 5-[2-[4-r2-(5-methy1-2-phenyW^xazoW^ 

nedione (0.28 g, 63%). The product was re crystallized from dichloromethane-ethanol to give colorless prisms, 
m.p.193-194°C. 



Elemental Analysis 




Calcd. : 
Found : 


C, 67.92; 


H.5.46; 
H, 5.61; 


N, 6.89 
N, 6.64 



Example 25 

A mixture of 5^444-[2-(5-methyU2-pheny1^oxazoW^ 
(0.38 g), paJladium-carbon (10%, 0.2 g) and tetrahydrofuran (40 ml) was subjected to catalytic hydrogenation 
at room temperature and 3 atom. The catalyst was filtered off, and the filtrate was concentrated under reduced 
pressure. The concentrate was purified by means of a silica gel column chromatography. From the fractions 
eluted with chlorofornvmethanol (100:3) was obtained 5H[4-[4-[2-(5-rr»thyW2-pheny1-4-oxazoiyl)ethoxylphe- 
nyl]butyl]-2,4-oxazolidinedione (0.25 g, 65%). This product was re crystallized from dichloromethane-melhanol 
to give colorless prisms, m.p.136-137°C, 

Example 28 to Example 29 

In substantially the same manner as in Example 16 ; compounds shown in Table 5 were obtained. 



[Table 5] 



R-0"C3-CHiCH,CH 2 7^fO 



Example 
No. 


R 


Tl*ld 
(X) 


OC) 


Recrystel- 
lization solvent 


26 


,j_^CH t CUx- 


65 


• 

168-169 


d 1 ch lor one thana- 
methanol 


27 




7 9 


163-164 


dichlocoaethane- 
nethanol 


28 


C,H»-V^CH. 


7.3 


138-139 


dlcblo r owe thane- 
iaopropyl ether 


29 




5 2 


157-158 


ethyl acetate - 
hexane 
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10 



15 



Example 30 

In substandard manner 
Jrom dicMoromethanemethanol gave colorless needles, m.p.184-185 C 

Example 31 

from dichloromethane-methanol gave colorless needles. m.p.157-15B C 
Example 32 

. c ¥limn L ?4 vf2-f4-(5-methy1-2-phenyM.oxazolylmethoxy)phe- 

gave colorless prisms, m.p.158- 159°C. 
20 Example 33 

(OMF) (« rt) <«. .dd«l Mann l>y«""« < 60% "* J**. 5 oMmkLrae (0.»5g). a~l ll>. nMur. was 
M (O, 2 ho« * 70-C. Th. "^^3^^^^ *M (MgSOA - ••»« «« 

30 ether gave colorless prisms, m.p.120-121'C. 
Example 34 

propyl ether gave colorless prisms, m.p.186-187«C. 



35 



40 



45 



SO 



iidlnedlone (0.925 g). plp-ridine (0.12 gV -jJ-J f^^^^Lnli* was added a saturated aou- 
reaction mixture was concentrated ^"JJ^^^L with chloroform. The chloroform layer was 
eous solution of sodium hydrogencarbonate toll owed by ex r ^ ^ aubjected to a 

washed w» water, dried (MgS0 4 ) followed ^ 

silica gel column chromatography. From "f^ 1 ™"^ This conv 

BWUW*^^ (5%. 0.3 g). The 

pound was dissolved in tetrahydrof uran fJHF) (30 ml) Ur jm.cn an<j ^ ^ conce „. 

mixture was subjected to cataiyt^hyd^e ^ ^ ^ chromalography From 

trated under reduced pressure. The oily residue was suo . me thyl-2-phenyl-4-oxazolyl)-2-oxoe- 
the fractions eluted with ethyl acetate - oily product. 

thoxy] P hen*lp^ 



55 Example 36 



Example 3b 

dione (0.2 g) in tetrahydrofuran (THF) (5 ml) - ethand ( s mt, was 

25 
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ture was stirred for one hour at room temperature. To the reaction mixture were added 2N HQ and water, fol- 
lowed by extraction with ethyl acetate. The ethyl acetate layer was washed with water and dried (MgS0 4 ), then 
the solvent was distilled off. The oily residue was subjected to a silica gel column chromatography. From the 
reactions eluted with chJcrofomvmethanol (50:1, v/v) was obtained 5-[3-[4-{2-hydroxy-2-<5-methyl-2-phenyl- 
s 4-oxazolyl)ethoxy]phenyl]propyl}-2 l 4-oxazo!idinedione (0.16 g, 60%). Recrystailization from dichloromethane 
- Isopropyl ether gave colorless needles. m,p.146-147°C. 

Example 37 - Example 50 

10 In substantially the same manner in Example 33, compounds shown in Table 6 were obtained. 



15 



20 



23 



30 



36 



40 



45 



SO 



26 



EP 0 612 743 A1 



[Table 61 



No. 



R 



V" 

o 



37 CtWi^ ' 

38 cn/V* 

« He 

hi i 

"TT ■"■'•cwjhr^ 
,** 1 c,n.cn»circ 

Jit?' 1 



V 

k 


leidl 

(%) 


n.p. f 
CC) | 


tecryatnlHxntlon 

solvent 1 


3 


72 


167-168 


diehlorone thane- 1 
methanol 


3 


66 


148-1^9 


dichlorone thane | 
laopropyl ether 1 


3 


1 71 


104-105! 


dichlorome thane 1 
laopropyl ether j 


3 


23 


177-178 


diehlorome thane- I 
methanol 1 


3 


77 


1 196-197 


1 dlehlorope thane- | 
] methanol 


1 3 


75 


137-138 


1 dlchlnrowethane- 
1 *ethannl 

1 • 



lchlorom 
ethanol 



45 1 2-naph. 

K. 

46 



1 I ,_ I dichloromethane- 

3 84 151-152 „« th anol 



3 J 72 product J 
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[Table 6] (continued) 



w K (K^VII 

0 



No. 


R 


k 


Yl.ld 

(%) 


m.p. 

(TO 


Racryatalllxaclon 
solvent 


47 


Jhr>* u »- 

2-naph. o le 


5 


79 


159-160 


d lchlo romc t hanc- 
aethanol 


48 


oJhr cn *" 


3 


74 


14G-147 


dlchlo coa« thine 
.1 sop ropy 1 cclicr 


49 


4-Ct-C.IJ« (pHe 


3 


70 


148-149 


d lchlo roae c ha ne - 
Mthaool 


SO 




3 


64 


184-185 


dleh Inrnna chane 
looprnpyl tthar 



Koca DNMRC5 ppa inCDCl,): 1. 7-2. K4H ■). 2.50(3lU) f 2. 62(211. t. J-7H7.). 
4. 79(111. dd. J«6. 5S4. 5»z). 5. 07(211. s). 6. 99C21L d. J-8. SRx). 7. 10 
(211 d. J*8. 5lte). 7; 45-7. 7C3H. ■). 7. 85-8. 0(2H, 8. 15( W. dd J- 
7&lDz). 9.2tOM.J=8.5ih). 

Mc: methyl, 2-naph. : 2 - naphthyi, 1 — naph. : 1— oaphihyl 



Example 51 

A mixture of 4H2^N-me4hyt^2«pyrW^ (4.00 g), 2.4-oxazolidinedione 

(2.86g), piperidlne (0.60 g) and ethanol (50 ml) was heated for 2 hours under reflux. The reaction mixture was 
concentrated and the residue was subjected to silica gel column chromatography. Fractions eluted with ethyl 
acetate-chloroform (1:4) gave crystals. The crystals were dissolved in tetrahydrof uran (100 ml). To the solution 
was added palWIum-cat bon (5%, 1.40 g). The mixture was subjected to catalytic hydrogenation at room tem- 
perature under atmospheric pressure. The catalyst was filtered off, and the filtrate was concentrated under 
reduced pressure: The residue was subjected to silica gel column chromatography. From the fractions eluted 
with chloroforrrwnethanol (100:2). 5-{3-I4-[2-{N-methyl-N-(2-pyiM^ 

dinedione (1.10 g, 21%) was obtained. RecrystaJlization from dichJoromethane-isopropyl ether gave colorless 
prisms. Melting point 126-127^C. 



Example 52 

In substantially the same manner as in Example 51. 5-[3-f2-(5-methyl-2-phenyl^-oxazolylmethoxy)-5-pyr- 
idy0propyl}-2 t 4-oxazolidinedione was obtained as an oily substance. Yield: 22%. 

NMR (6 ppm in CDCI 3 ): 1.7-2.1 5(4H.m), 2.48(3H.s), 2.61(2H.t,J=7Hz). 4.84(1 H,dd.J=6.5&4.5Hz). 
5.27(2H.s). 6.76(1 H.d,J=8.5Hz). 7. 3-7.5(4 H.m), 7.95-8. 1(3H.m). 8.84(1 H.brs). 

Example 53 

In substantially the same manner as in Example 35, 5-[4-[4-[5-methyl-2-(2-naphthyi)-4-oxazolylme- 
thoxy]phenyl]butyl}-2 1 4-oxazoJidinedione was obtained. Yield: 22%. RecrystaJlization from dichloromethane- 
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methanol gave colorless prisms. 
Melting point 163-164«C. 

Example 54 



EXamP ' e M c , m 35 5 .rM2-(2.naphthylmethyl)benzoxazol-5-yllpropyH- 

ln substantially the same manner as dUUthane-methancx gave color, 
2 .4-oxazo.idinedione was obtemed LVMd. 13 /.. Recrys 
less prisms. Melting point: 1 51-152 c. 

EXamP ' e 55 «ih«l 2 D henyl-4-oxa2olylmethoxy)phenyH- 
, e ' ss needles. Melting point 229-230-C. 



5 



needles. Melting point: 134~135°C 
Example 57 



15 



30 



Example 59 ^H^iikulvIM 4-oxazolidinedione 

55 

EXamP ' 882 • p«mo.e33 5-l3- t 4-l2-(2-ben 2 olb]fur a nvl)-5-methyl-4-oxazolyl- 

,n substantially the same manner as in Example 33. 5 13 t 4 t . 
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methoxy]phenyilpropyl}-2 t 4-oxa2olidinedione was obtained. The yield was 70%. Recrys ta lteatton from di- 
chloromethane-isopropyl ether gave colorless needles, m.p. 1$5-166 # C. 



5 


Formulation Example 1 (Preparation of tablets) 




( 1 ) M3-r2-[2-(5-nr>ethyl-2-phenyl-4H^^ 


10g 




(2) lactose 


50 g 


10 


(3) corn starch 


15g 




(4) carboxymethytceliuiose calcium 


44 g 




(5) magnesium stearate 


19 


15 




1000 tablets 120 g 



20 



25 



The whole amounts of above (1), (2) and (3), and 30 g of (4) were kneaded with water, which was subjected 
to vacuum drying, followed by granulation. Thus-granulated powder was mixed with 14 g of (4) and 1 g of (5). 
followed by tableting using a tableting machine to prepare 1000 tablets containing 10 mg of (1) per tablet 

Formulation Example 2 (Preparation of tablets) 

(1) 5-(2-[4-(2-(5-methyl-2-phonyl-4-oxa20lylJ- 

ethoxy]phenyl]ethyl]-2 # 4-oxazolidinGdlone 30' g 

(2) lactose 50 g 

(3) corn starch 15 g 
30 (4) carboxymethylcellulose calcium 44 g 

(5) magnesium stearate 1 g 

1000 tablets 140 g 

as The whole amounts of above (1), (2) and (3). and 30 g of (4) were kneaded with water, which was subjected 
to vacuum drying, followed by granulation. Thus-granulated powder was mixed with 14 g of (4) and 1 g of (5) 
which was tableted by using a tableting machine to prepare 1000 tablets containing 30 mg of (1) per tablet ' 

Reference Example 1 

40 

To a solution of trlethyl phosphonoacetate (1.79 g) In N,N-dimethytformamlde (40 ml) was added little by 
little at 0-C. sodium hydride (60% in oil. 0.32 g). The mixture was stirred for 15 minutes at the same'temper- 
ature. To the reaction mixture was added 442-[5-rnethyl-2.(3.me^ylpheny1)^xa2oJyl]ethoxy]benzaldehyde 
(2.44 g), and the mixture was stirred for one hour at room temperature. The reaction mixture was poured into 
45 .ce-water. which was acidified with 2N HCI, and resulting crystalline precipitate was collected by filtration. Re- 
crystallization from ethyl acetate - hexane gave ethyl (EH^2-[^methy».2-(3-methylphenylH-oxazolyi]et. 
hoxy]cinnamate (2.52 g, 85%) as colorless needies. m.p.90-91 'C. 

Reference Example 2 to Reference Example 6 

CO 

In substantially the same manner as in Reference Example 1. compounds shown in [Table 7] were ob- 
laineo. 
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[Table 7] 



10 



15 



20 



30 



R-oHQ-c4-incooB 



itffrtM* 
Ho. 


R 


R l I' 






RccryatallUation 
solvent 


2 


C,H,-Q-CH»CHt- 


CHj 


83 


84- 85 


ethyl ether - 
hexane 


3 




CH, 


90 


77- 78 


ethyl ether - 
hexnna 


! 4 


• 


C t H» 


88 


81- 82 


ethyl ether - 
hexant 


5 


N^CHjCH,- 


CiRs 


95 


69- 70 


hexant 


6 




CjHs 


96 


121-122 


ethyl acetate - 
haxane 



35 



Reference Example 7 

. . ^ M^qimnwas added dropwise at O'C to a suspension 
A ,o<uene solution 9) * dich.oromethane (50 

1913 ^ Ti- — .n- — 



45 



Reference I 

,„ substanttelly the same manner as in Reference l 
tained. 



50 



55 
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[Table 8] 



R-o-Qhch=chch,oh 



hftuwf 
(unit 

Ho. 


R 


Yield 
(%) 


m . p. 

(°C) 


Recryatallization 
solvent 


8 


c,h,-Q-cb x ch,- 


81 


Note 1) 

oily 
produce 


1 


9 


fL-^CHjCH,- 


90 


127-128 


ethyl acetate 


10 


H—f-C&iCBt- 


68 


124-125 


d lchlo rone t haoe - 
lsopropyl ether 


11 




81 


113-114 


dfcchlorome thane - 
ifcpropyl eerier 


12 


N_->CH a CH:- 
(gjV^CHCCH,), 


29 


110-111 


ethyl acetate - 
hexane 


13 




85 


139-140 


ethyl acetate 



Note 1) NMR(<Sppa in CDC1,) : 1. 24C3B. t< J-7. Six), 2. 63(21 q. J«7. 5Bz). 
3. 23(20. t t J=7Hz). 4.25-4.4UH. n). 6. 23(11 dt, M546Hz). 6.55 
(lld.J«16Hz). 6.86(2fl.d.J»9Hz). 7. 19(1H. d,J«8Bz). 7.3Q(2H f d. 
J«9Hz), 7.46(lH;dd,J-8*2Bz). 8. 40GH. d,J«2flz). 



Reference Example 14 

Activated manganese dioxide (2.8 g) was added to a solution of (E)^442-l5-inethyl-2-{3-methyiphenyl)- 
4-oxazolyl]ethoxy]phenyl}-2-pibpen-1-ol (1 .4 g) in dichJoromethane (50 ml). The mixture was stirred for 2 hours 
at room temperature, which was subjected to filtration through celtte. The filtrate was concentrated to give 
(EM-[2-t5-meu1y«-(3-meth^ (lJf7 9. 91%)- Recrystallization 

from dichloromethane - isopropyl ether gave colorless needles, m.p.110-111°C. 

Reference Example 15 to Reference Example 20 

In substantially the same manner as in Reference Example 14, compounds shown in [Table 9) were ob- 
tained. 
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[Table 9] 



HfftrtftCf 
No. 


R 


field 


m.p . 

c C; 


Recryaealll*»Cion 


15 




84 . 


50- 51 


ethyl ether - 
hexane 


16 


M.CB,CH,- 
(gpO CH 9 


94 


128-129 


ethyl acetate - 
hexane 


17 




97 


120-121 


d ichlroine thane- 
isopropyl ether 


18 




93 


103-104 


dichloromethane- 
Isopropyl ether 


19 


(gjV^CH(CB,)t * 


93 


133-134 


ethyl acetate- 
ethyl ether 


20 




88 


128-129 


ethyl acetate- 
hexane 



^^^^^ 

hoxylbenzyt«dan« pyruvata (1.0 9. 25%). 
needles, m.p.99-10O"C 

Reference Example 22 mMrtw**- 

==-."^.-.ss:---- 
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layer was washed with water, dried (MgS0 4 ) and, then concentrated. The concentrate was purified by means 
of a silica gel column chromatography. From the fractions eluted with chloroform - ethyl acetate (9:1) was ob- 
tained ethyl i-hydroxy^-[4-[2-(5HTiethyi-2-phenyl-4-oxa2olyi)ethoxy]phenyi]butyrate (0.55 g, 64%). Recrys- 
tallization from ethyl ether - hexane gave colorless needles, m.p.67-68°C. 

5 

Reference Example 23 

To a stirred solution of 2-chloro-5-nitropyridine (25 g), 2-(5-methyl-2-phenyt-4-oxazolyl)ethanol (32.1 g) in 
THF (250 ml) was added portionwise, under ice-cooling, sodium hydride (60% in oil. 6.92 g). The reaction mix- 
to ture was stirred for further 1 5 hours at room temperature, which was poured into water, followed by extraction 
with ethyl acetate. The ethyl acetate was washed with water and dried (MgS0 4 ), then the solvent was distilled 
off under reduced pressure. The residual crystals were collected by filtration. Recrystallization from ethanol 
gave 2-{2-(5-meth^-2-phenyl-4-oxazolyi)ethoxy]-5-nitropyridine (25.4 g, 49%) as yellowish brown crystals, 
m.p.110.5-111.5°C. 



15 


Elemental Analysis for C 17 H 16 N 3 0 4 : 




Caicd. : 


C, 62.76; 


H. 4.65; 


N, 12.92 




Found : 


C, 62.80; 


H.4.58; 


N, 12.96 



Reference Example 24 

• ... 4 

A mixture of 2-[2-(5-methyl-2-phenyM^xazolyl)ethoxyJ-5-nitropyridine (13.4 g) ( palladiumcarbon (5%; 
1 .5 g) and ethyl acetate (200 mi) - methanol (150 ml) was subjected catalytic hydrogenation at room temper- 
ature under one atmospheric pressure. The cataJyat was filtered off, and the filtrate was concentrated under 
reduced pressure. The residual crystals were collected by filtration to obtain 5-amino-2-[2-(5-methyi-2-phenyt- 
4-oxazolyl)ethoxy]pyridlne (11.4 g, 93%). Recrystallization from ethyl acetate - hexane gave brown crystals, 
m.p.107.0-108.0°C. 





Elemental Analysis for C 17 H 17 N 3 0]: 




Caicd. : 


C, 69.14; 


H, 5.80; 


N, 14.23 


35 


Found ; 


C. 69.01; 


H. 5.94; 


N, 13.99 



Reference Example 25 

40 To a mixture of 5-amino-2-P-{5-methyl-2-phenyM-oxa2dy1)ethoxy]pyridlne (10.0 g). cone. HQ (8.47 ml) 

and acetone (100 ml) was added dropwise a solution of sodium nitrite (NaNOJ (2.46 g) in water (1 0 ml) at tem- 
peratures below 1 0 # C. The mixture was stirred for 30 minutes at 1 0°C, to which was dropwise added a solution 
of potassium iodide (KJ) (2.46 g) in water (10 ml) at 10°C. The reaction mixture was stirred for further one hour 
at temperatures raging from 30 to 35 9 C and for another one hour at temperatures ranging from 35 to 40°C, 

45 followed by concentration under reduced pressure. The concentrate was poured into water, which was sub- 
jected to extraction with ethyl acetate. The ethyl acetate layer was washed with water and dried (MgS0 4 ). then 
the solvent was distilled off under reduced pressure. The residual oily product was subjected to a silica gel 
chromatography. From the fractions eluted with ethyl acetate - hexane (1:3, v/v) was obtained 5-iodo-2-[2-(5- 
methyl-2-phenyl-4-oxa2olyl)ethoxy]pyridine (7.22 g, 52%). Recrystallization from ethyl acetate - hexane gave 

so colorless crystals, m.p.105-106°C. 



Elemental Analysis for C 17 H li N 2 0 2 l: 


Caicd. : 
Found : 


C. 50.26; 
C. 50.22; 


H, 3.72; 
H, 3.89; 


N, 6.90 
N, 6.78 
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Reference Example 26 

To a solution of 5-lodo-2-[2-(5-methyl-2-phenyi-4.oxazolyl)ethoxy] pyridine (2.5 g) in tetrahydrof uran (40 
ml) was added dropwise, at-65°C under nitrogen streams, a hexane solution of n-butyllithium (1.6M. 4.61 ml). 
The mixture was stirred for 15 minutes at the same temperature, to which was added dropwise N.N-dirrTethyt- 
formamlde (0 .71 ml). The cooling bath was removed, then the reaction mixture was stirred for further 30 min- 
utes, to which was added a saturated aqueous solution of ammonium chloride (6 ml). The reaction mixture 
was poured into water, followed by extraction with ethyl acetate. The ethyl acetate was washed with water and 
dried (MgSO<), then the solvent was distilled off under reduced pressure to leave 5-formy1-2-[2-(5-methyl-2- 
phenyl-4^>xazoly1)ethoxylpyHdine (1.5 g, 79%). Recrystallization from ethyl acetate - hexane gave colorless 
crystals, m.p.99«100 v C. 



Elemental Analysis for C t9 H u N 2 0 3 : 


Calcd.: 
Found : 


C. 70.12; 
C, 69.94; 


H. 5.23; 
H, 5.38; 


N. 9.09 
N, 8.94 



Reference Example 27 

In substantially the same manner as In Reference Example 1, was obtained methyl 3-[2-[2-(5-methyl-2- 
phenyl-4-oxazoly1]ethoxy)-5-pyridyl]acrylate. Recrystallization from ethyl acetate gave colorless crystals. 
m.p.138-139°C. 

Reference Example 28 

In substantially the same manner as In Reference Example 7, (E)-3-p-l2-(5-methy|.2-phenyM-oxazoly|. 
ethoxyl-5-pyrWyll-2.propen.1-ol was obtained. Recrystallization from ethyl acetate - Isopropyl ether gave col- 
orless crystals. m.p.115-116°C. 

Reference Example 29 

In substantially the same manner as In Reference Example 14. (E)-3-[2-[2-(5-methyl-2-phenyl-4-oxa Z o- 
lyi)ethoxyl-5-pyrldyl]acroleln. Recrystallization from ethyl acetate - hexane gave colorless crystals, m.p.138- 
139*C. 

Reference Example 30 

A mixture of methyl 2-bromo-3-[4-[2-(5-methyl-2-phenyl-4-oxazolyl)ethoxy]phenyllpropionate (15.0 g). 
1 8-diazabicyclot5.4.01-7-undecene (DBU) (6.2 g) and toluene (200 ml) was stirred for 2 hours at 70°C. The 
reaction mixture was poured Into ethyl acetate (200 ml), which was washed with 2N HO and a saturated aqu- 
eous saline solution, followed by drying (MgS0 4 ). The solvent was distilled off under reduced pressure to leave 
methyl 4^2-(5-methyl-2-pheny1-4-oxazolyl)ethoxyfclnnamate (10.8 g. 88%). Recrystallization from ethyl acet- 
ate - hexane colorless needles, m.p.114-115°C. 

Reference Example 31 

Sodium hydride (80% In oil. 0.78 g) was added in limited amounts, at room temperature, to a solution of 
[2-(1 3-dioxan-2-yl)ethylHriphenylphosphonium bromide (8.9 g) in N.N-dimethytformamide (100 ml). The mix- 
ture was stirred for 30 minutes at the same temperature range, to which was added 4-[2-(5-methyl-2-phenyl- 
4-oxazolyl)ethoxylbenzaldehyde (5.0 g). The mixture was stirred for 15 minutes at room temperature then for 
5 hours at 70«C. The reaction mixture was poured into ice-water, which was acidified with 2N HCI. followed 
by extraction with ethyl acetate. The ethyl acetate layer was washed with water and dried (MgS0 4 ). The residue 
was purified by means of a silica gel column chromatography. From the fractions eluted with hexane - ethyl 
acetate (3:1). (Z)-2-{3-[4-(2-(5-methyl-2-phenyl-4-oxazolyl)ethoxy]phenylh2-propenyl]-1.3-dioxane (5.1 g. 

77%) was obtained as an oily product . 
NMR (8 ppm in COCW: 1.25-1 .4(1 H.m). 1. 95-2.25(1 H.m). 2.37(3H.s). 2.66(1H.ddd.J=7&5&2Hz). 
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2 98(2H,t.J=6.5Hz). 3.7-3.85(2H.m). 4.0-4.3<4H.m). 4.63(1 H.t,J=SHz). 5.64(1 H.dy=11.5&7Hz). 6.48(1H.br 
d.J=11 .5Hx). 6.85(2H.d.J=9Hz). 7.22(2H.d.J=9Hz). 7.35-7.5(3H,m). 7.9-8.0(2H.m). 

Reference Example 32 

Amixture of (ZV2-[3-[4-[2-(5.methyl-2-ph6ny1^xaiolyl)ethoxylphenylh2^ropenyrj-1.3^«oxane (5.0 g). 
palladium-carbon (5%. 0.1 g) and ethanol (100 ml) we. tubjected to catalytic hydrogenatlon at room temper- 
afure Zet one a mosplJc pre.sure. The Mt^tti. filtered off. and the filtrate was e^""""' 
reduced pressure. The concentrate was purtfled »eans of a silica gel column 
io fractions eluted with hexane - ethyl ecetate (l:l),2ijM4.I2.(5-methyl-2-phenyl-HDxazolyl)ethoxy]phenyl]pro. 

2 96(2H.t.J-6.5Hz). 3.65-3.85<2H,m), 4.0-4.1 5(2H.m), 4.21(2H,U«6.5Hz). 4.50Ct^t.J»5Hz), 
6.80(2H.d,J=9Hz), 7.06(2H,d,J=9Hz), 7.35-7.5(3H.m), 7.9-8.0(2H.m). 



15 



20 



1 



Reference Example 33 to Reference Example 36 

In substantially the same manner as In Reference Example 1. compounds shown In [Table 10J were ob- 
tained. 



[Table 10] 



E-0-<Q-ci& 



IBCOOCtUi 



30 



35 



40 



45 



Example 

No. 


R 


Yield 
OO 


HI* p. 


Recrystallizatioh 
solvent 


33 




8 8 


128-127 


diethyl ether - 
isopropyl ether 


34 




8 6 


111-112 


dichloromathane- 
lenpropyl ether 


35 




8 9 


oily 
product 1 ) 


■ 


36 


» — i — - 


96 


145-U6 


ethyl acetate- 
hexane 



so 



2. 25(38. s). 2. 70C2L q, J-7. 5Bz). 2. 88(11 1. MBz). 4. 20 
(2H.t. J-7Hx). 4.25(2H.q. J-7.5Hz). 6. 29C1B. d. J*16Hz), 6. 88 
(2H, d. J*SHz). 7. 45(28. d. J-9Hz). 7. 63(18. d. J-16Hz). 



Reference Example 37 

in substantially the same manner as in Reference Example 1. by reaction ^^^-(S^^phe- 
nyW-oxazolylmelhyl)benzofuran with triethyl phosphonoacetate. was obtained ethyl (E)-3-[2-(5-methvl-2 
P !^y1-4^xLlylmethyl)benzofuran-5-yllacrylate. Yield was 74%. Recrystallfcation f rom ether-hexane gave 
colorless prisms, m.p. 150-1 SVC. 
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Reference Example 38 



In substantially the same manner as In Reference Example 1. by reaction of (E)-4-[2-(5-methyl-2-pbeny1- 
4-oxazolyl)ethoxy]cinnamaldehyde with trlethyl phosphonoacetate, was obtained ethyl (E)-5-[4-[2-(5.methyf. 
2-phenyM.oxazolyl)ethoxy]phenyl)-2 i 4-pentadlenoate. The yield was 56%. Recrystallization from ether- 
hexane gave colorless needles, m.p. 102-103°C. 



20 



25 



Reference Example 39 



10 A mixture of 4-(5-methy|.2-phenyU-oxazolylmethoxy)benzaldehyde (2.9 g), sodium pyruvate (3.3 g), so- 

dium carbonate (3.2 g), water (80 ml) and methanol (80 ml) was stirred for 6 hours under reflux. The reaction 
mixture was concentrated under reflux to about 1/3 of the Initial volume. The concentrate was subjected to 
extraction with ethyl acetate. The aqueous layer was acidified with cone: HCI. Resulting crystalline precipitate 
was collected by filtration to obtain (E)-4-(5-methyl-2.phenyl-4-oxazolylmethoxy) benzyl idene pyruvic acid (1 .6 

15 g. 44%). Recrystallization from chloroform-methanol gave colorless needles, m.p.197-198 # C. 



45 



GO 



55 



Reference Example 40 



To a mixture tf(E)^(5-rnethy«-pheny1^oxazdylm^^ (1.3 9) and ethanol 

(50 ml) was added cone sulfuric acid (0.1 ml). Ttie mixture was heated for 8 hours under reflux, then the re- 
action mixture was poured Into water, which was subjected to extraction with ethyl acetate. The ethyl acetate 
layer was washed with water and dried (MgSQ 4 ). followed by distilling off the solvent The residue was sub- 
jected to a silica gel column chromatography, from the fractions ekited with ethyl acetate - hexane (1:3. v/v), 
ethyl (E)^5-methy1-2-phenyl^xazolylm^ (1.2 g. 86%) was obtained. Recrys- 

tallization from ethyl acetate - hexane gave pale yellow prisms. Melting point: 110-111'C 



Reference Example 41 

In substantially the same manner as in Reference Example 22. from ethyl (E>-4-(5-methyl-2-phenyl-4-ox- 
30 azoMmethoxy)benzylldenepynjvate f was obtained ethyl 2-hyd ro xy-4-[4-(5-methyl^ 

thoxylphen^ 89%. NMR (6 ppm CDCI 3 ): 1.28(3H.U=7Hz). ^^^^^ 

2^ 4.1-4,3<1H,m). 4.21(2H,q,J«7Hz), 4.97(2H.s), 6.94(2H,d,J=9Hz), 

7.13(2H,d,J=9Hz), 7.4-7.5(3H f m), 7.95-8.1 (2H f m). 

35 Reference Example 42 to Reference Example 45 

In substantially the same manner as In Reference Example 7. compounds shown in [Table 11] were ob- 
tained. 
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[Table 11) 



R-0-/>c!KflCD,OH 



Aefircnct 
Ex dnpla 

No. • 


R 


Yield 

(X) 


re) 


Recryatallizacidr 
solvent 


42 




8 4 


123-124 


dichloro««chane- 
Isopropyl ccher 


43 




8 1 


134-135 


dichloromethana- 
Isopropyl ether 


44 


M-n" CHlCH «- 


3 4 


oily 

produce'^ 




45 , 




9 7 


133-134 


ethyl Acetate - 
hexaae 



Notcl) ma ppa in CDCi,) : 1.30(31 t.J«7.5H«). i. 3-1. 5QH. ■), 

2. 45C3B.S). 2. 70C2H, q. J-7. 5Hz). 2. 87C2H. t. J-7HZ). 4.17 ; 
(2R.t.J«7Bz). 4.25-4.35<2H.»). 6. 23(lMt, J-1646Hz). 8. 55 
ClH.d.J»16Hz). 6.83(2H.d.J«9Hz). 7. 30C2H. d. J-9Hz). 



Reference Example 46 

In substantially the same manner as in Reference Example 7, ethyl (E)-3-p-<5-methyi-2-phenyW-oxazQlyl 
methyl)benzof uran-5-yflacryiate was subjected to reduction to give (fe)-3-[2-(5-methYl-2-phenyi-4-oxazolytme- 
thyl)benzofurarv5-yl}-2-propen-1-ol. The yield was 57%. Recrystailization from dlchloromethanehexane gave 
colorless needles, m.p. 156-157 # C 

Reference Example 47 

In substantially ; the same manner as in Reference Example 7. ethyl (E,E>-5-[4-[2-(5-methyl-2-phenyi-4- 
oxazolyt)ethoxy]phenyl}-2,4-pantadienoate was subjected to reduction to give (E,E)-5-[4-{2-(5-methyi-2-phe- 
nyt-4-oxazc4yi)etltoxyJphen>4}-2,4-pentadten-1-<»l. The yield was 63%. Recrystalllzation from dichlorome- 
thane-hexane gave colorless scales, m.p.132-133°C. 

Reference Example 48 to Reference Example 51 

In substantially the same manner as in Reference Example 14, compounds shown in [Table 12] were ob- 
tained. 
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[Table 12) 



Reference 
Cxanple 

No. 


R 


Yield 


It* p . 


RecrystaJIization 
solvent 


1*8 


u._>CB|CHi - 


8 4 


115-116 


dichloromethane- 
Isopropyl ether 


h9 




' 9 1 


155-156 


dichlorome thane- 
isopropyl echer 


50 


CHs^V^CH, 


9 5 


oily 
product* 




51 




70 


114-115 


echyl acetate- 
hexane 



(2H.q. J«7.5Hz), 2. 90C2H. t. J-6. 5Bz). 4. 23C2&. t. J«6. SIk). G. GO 
QH.dd. J-16S7. 5Hz). 6. 93(2fl. d. J»9Hz),. 7. 4K1B. d. J-16Hz). 7. 50 
(2H.d. J-9Hz). 9. 65(lB.d. J-7. 5Hz). 



Reference Example 52 

In substantially the same manner as In Reference Example 14. from (E)-^2-(5-methyl-2-phenyi-4-oxa- 
zolylmethyl)benzofu ra »v6.ylr2wen-1^.v^^ 

zofuran-5-yllacroleln. The yield was 93%. Recrystaltaation fromdlcHoromethane-hexane gavecolorless nee- 
dles, m.p.136-137°C. 

Reference Example 53 

In substantially the same manner as In Referonce Example 14. from (E.E)-5-{4-f2-(5-methy|.2-phenyl-4- 
oxazoM)ethoxylphenyrh2.4-pentadlen-1-ol. was obtained (E.C)-5K4-p-(5-methyl-2-phenyl-*-oxazoi y i)et- 
hoxy]pheny1>2,4- pantadlen-1-al. The yield was 82%. Recrystallzatlon from dlchloromethane-hexane gave 
yellow prisms, m.p.133-134 0 C. 

Reference Example 54 

Amixture of 4-bromoacetyl-5-methyl-2-phenvloxazole (2.60 g). 4^1,3-dioxdan-2-yl)ethyl)phenol (1.82 
g) potassium carbonate (1 .28 g) and 2-butanone (60 ml),was stirred for 20 hours at temperatures ranging from 
70 to BO'C. The reaction mixture was poured Into water. Resulting crystalline precipitate was collected by fil- 
tration which was purified by means of a sUlca get column chromatography. From the fractions eluted with 
chloroform-methanol (100:1. vAv). MM2-(1.3-dloxolan.2-y0athynphenoxyacetyn-5-methy|.2.phenyloxa2ote 
(2.08g. 57%) was obtained. Recrystallization from dichloromethane - Isopropyl ether gave colorless prisms. 
m.p.119-120°C. 

Reference Example 55 

In substantially the same manner as In Reference Example 1. ethyl 4-p-lN-methyl-N-(2-pyr1dyl)amino|- 
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ethoxyldnna^^ 

orless prisms. Melting point 80-8VC. 

Reference Example 56 

ether geve colorless prisms. Melting point 109-110-C. 
w Reference Example 67 

.tho w lph.n,.K-P'«PU»-1^«~°^^ 4.2S(2H.ur d. J-5.5H* 



8.1-8.2(1 H,m). 
Reference Example 58 



20 



r\OIDl onuu •—■"»«--■ T~ 

. B<rfaronea Pxamole 7 (EV»«-(5-methyl-2-phenyl-*-oxazolytme- 
,n substantially the same manner as " ^ n ™^ e „ * ^Ston from ichloromethane-lsopropyl 
thoxyJ-S-pyridyl^-propen-l-ol was °**^;™*J 7% - R6Cry 
ether gave colorless prisms. Melting point 116-117 C. 

Reference Example 59 

* ,„ ***** »» «. — - » ^rx^ ^•^* (2 - wria,,) •^ l "• 

30 

Reference Example 60 

35 gave colorless prisms. Melting point 147-148*C. 
Reference Example 61 

A solution of n-butyHUhium In hexane (1.62M. 25.9 ml) was * ?S??£ mixture 

SSIH* tSS * Tl» -rtx.u« «M (M( .1 50-5S-C Mr 4 hdu™. Th. l~alon «Kdu» «» pound u«o »- 

chloromethane-isopropyl ether gave colorless prisms. Melting point 141-142«C. 



40 



45 



50 



55 



Reference Example 62 



in substantially the same manner as in Reference Example 1, ethyl l^^^*™™™"™** 
obtained by reacting 4-hydroxy-3-nitrobenzaldehyde with triethy. PhosphonoaceUte. Recrystal.*at.on from di- 
chloromethane-isopropyl ether gave pale yellow needles. Melung point 114-115 C. 
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10 



15 



20 



25 



30 



Reference Example 63 

• » Pxamole 24 ethyl 3-(3-aminc-4-hydroxyphenyl)prop.on- 

,n substantially the same manner as ^ Reference JrgJJJ^^n^to to catalytic red 
ate was obtained ~. an < 6.49(1 H.dd.J=8 & 2Hz). 
tion. NMR (6 ppm In CDCI,) ^ 4 ( 3H - t - J 7m)> 
6.60(lH.d.J=2Hz).6i64(1H.d.J=8hfc). 

Reference Example 64 

. -.i rooi (12 9 0) hexamethyldisiloxane (29.5 g) and 1 .2-dichloroben- 
A mixture of phosphorus pentox.de (P 2 O e ) (12.8 1 9) J jexa y. 3. (3 -amino-4-hydroxyph e . 
2 ene was heated for 10 minutes under reflux. J was nea.ed for 3 hours under reflux. 

nyOprooionate (4.75 g) and ^^^^^^Zion with ethyl acetate. The ethyl acetatae 
The reaction mixture was poured tnto ^ ter ^^ solvent was distilled off. and the res.due 

layer was washed with water and dried over ^f^^^os eluted with ethyl acetate-hexane (1 :4. 
!1 subjected to silica gel ^^^SSSX^^ * 73% > ^ 

atssss^^ - 81 - 82 ' C - 

Reference Example 65 

Toas .ut,on of eth, ^-naphthylm^ 
hydrof uran (100 ml) was added lithium aluminum JJ^-JPJ ^ , n80luble8 were f ntered off. The f -Urate 
perature for one hour. To the reaction mWure "™ ZbJtM to silica gel column chromatography 

^concentrated urrterredu^ 



ing point: 102-103°C 
Reference Example 66 



35 



Reference examine — M n * 

„i n 19 o^The mixture was stirred for 30 minutes, warmed to C and po ^ 

o7f and the residue was subjected to ^J^ZZ^Z^^^ e < 1£ * 9 ' ??%) W " ° b " 
acetate-hexane (1:2. v/v). H^naphth^^ siting point: 81 -82'C. 

tained. Recrystallteatton from etherisopropyl ether gave co. 



40 Reference Example 67 



45 



so 



Reference fcxamp.* °' . 
Amb ^o f 3- l ,( 2 -naphth,meth^ 

P-tofuen^onlc add monohydrate (0J75 J TISS? 
llrtionmlxturewassuccesslvelywashedwrthaqueoussotuuo^ ^ eby 5 .r 2 -(1.3-dioxolan-2-vl)ethyl)- 

pyl ether gave colorless prisms. Memng pumv. 



Reference Example 68 
A 



55 



ence ca»'"p w *~ 
SS gave .colorless prisms. Melting point 67-68 C. 
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Reference Example 69 

,„ substantially the same manner as in Rafe«nca Example 1. thy. (E>-3K5-mathy..2-phany.-4^ X azo.y.. 

methoxy)clnnamate was obtained. 

Recrystatlaation from ethanol gave colorless pnsms. Melting point 91-92 C. 

Reference Example 70 

, ,. . . h . , F * o /5^ el hvl-2-pr»n^Wolylmethoxy)cinnamate (14.0 g) in dichloromethane 
ZJ^^HC^nT^e^c layer was separated, washed with water and dried over magnes.um 

point: 120-121 'C. 
Reference Example 71 

Melting point: 103-104'C. 
Reference Example 72 

in substantially the same manner as in Reference Example 23. 2^5Hnethyl-2-ph*ny«^^xazoly^etrH ) xy). 

5-nit^ 

Melting point 142-143'C. 

Reference Example 73 

ing point 106-1 07"C. 
Reference Example 74 

In substantially the same manner as in Reference Example 25. ^^ 2 ;^ th ^ 2 - f>h ^' 
oxaloiyfmeS was obtained. RecrystaHlzation from ethyl-acetate gave colorless pnams. Melting 

point 129-130»C. 
Reference Example 75 

in substantially the same manner as In Reference Example 26. "<^ 2 <*™** 2 - phe ^-^na 
lylml^pyndine was obtained. RecrystaUization from ethyl acetat-hexane gave colorless pnsms. Melting 

point 116-11 7°C. 
Reference Example 76 

To a mixture of 4-benzyloxybenzaldehyde (4.5 g). (l.3-dloxolei»-2-ylri»thyl)triph^ bro- 
mid Jand N N^thylfornSmide (DMF) (50 ml) was added sodium hydride (60% * oil. °^J*£%£ 
was stirred for 3 hours at 60'C. The reaction mixture was poured into ice-water and neutralized with 2N-HCf 
?he mWure was subjected to extraction with ethyl aoetate. The ethyl acetate layer was washed with water 
• Ind S ov^nisium sulfate (MgS0 4 ). The solvent was distilled off. and the residue was subjected to 
sll aer^umn^n^natography. From the fractions eluted with chloroform. 2-V.nyH .3-d»xolane denvat,ve 
? 5 To ^wafob^rdTanSly substance. The oily substance was dissolved methanol (150ml). To the so.ut.on 
was added pardtrn^carbon (5%. 2.0 g). and the mixture was subjected to catalytic hydrogena Hon at room 
r^perature^ 

rZcXressu'e! The residue was subjected to silica gel column chromatography. From the fractions eluted 
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with ch.oroform-ethy. acetate (50:1. wV). 2- ( 2-(4-h y drox y phen y .)eth yt M.3-dioxo l ane was obtained as an oily 
NmTT PPm «n CDC,): 1.85-2.0(2H.m). 2.6-2.75<2H.m). 3.8-4. 15<4H.n,). 4.82(1H.broad s). 
^8(1H,t.J=4^Hz). 6.75(2H.d.J=8.5Hz). 7.07(2H,d.J-8.5Hz). 

Reference Example 77 
Reference Example 78 
Reference Example 79 

7.42(1H.d.J=16Hz).7.51(2H,d.J=9Hz). .._ 



Reference Example 80 



Toasoiutionof,^™^^ 
was added dropwise titanium tetrachlor.de ^ <4 ^ 9) at ™« aclion ^ ethy| acet . 

same temperature. The reaction n™™"***™* ^jTe^nesiu™ sulfate (MgSO.)- The solvent 
ale. The ethyl acetate layer was washed with water and dried "3 hy From lhe fractio n 9 eluted 
35 was distilled off. and the residue was ^^^^X^^^ < 0 755 » 59%) W3S 



Reference Example 81 



40 



45 



To a mixture of 4-^POxybenza.dehyde (1 
methylformamide (DMF) (100 ml) was ^^^J^^^o »ce-water. and neutra.ized with 2N- 
for 16 hours at room temperature. The reaction r»* ^" re ac ^.^ e " acetatelayer was washed with water 

nnint 64-65°C. 



point 64-65°C. 
so Reference Example 82 



55 



Reference Example 83 

,n substantially the same manner as In Reference Example 14. (E.E>5.(4-.sopropox y pheny,).2.4-penta- 
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dien-1-ol was oxidized with manganese dioxide to give (E,E)-5-(4-isopropoxyphenyl)-2 f 4-pentadien-1-al as an 
oily substance. 

NMR (5 ppm in CDG3): 1 .36(6H.d. J=6Hz), 4.5-4.7(1 H.m), 6.22(1 H,dd,J=15&8Hz), 6.8-7.05(4H.m). 
7.26(1 H,dd,J=J=1 58*1 OHz), 7.44(2H i d,J=9H2), 9.59(1H,d,J=8Hz). 

Reference Example 64 

In substantially the same manner as in Reference Example 80, 5-[5-(4-hydroxypheny1)pentyl]-2 i 4-oxazo- 
lidinedione was obtained. Recrystallization f rom ether-isopropyl ether gave colorless prisms. Melting point: 96- 
97°C. 

Reference Example 85 

To an ice-cooled solution of [2-(1>dioxolan-2-y1)ethy1]triphenytphosphonium bromide (51,0 g) in N,N-di- 
methyiformamide (DMF) (200 ml) was added porttonwise sodium hydride (60% in oil, 4.6 g), and the mixture 
was stirred for 1 5 minutes. To the mixture was added 4-isopropoxybenzaldehyde (16.0 g), and the mixture was 
stirred for 5 hours at 80-85 9 C. The reaction mixture was poured into ice water, and neutralized with 2N-HCf . 
The mixture was subjected to extraction with ether. The ether layer waa washed with water and dried over mag- 
nesium sylfate. The solvent was distilled off and the residue was subjected to silica gel column chromatogra- 
phy. From the fractions eiuted with ethyl acetate-hexane (1:4, v/v), 1,3-dtaxdane derivative (14.5 g) was ob- 
tained as an oily substance. . . . _ _ 

The oily substance was dissolved in ethanol (250 ml). By using paiiadium-carbon (5%, 5.0 g) as catalyst, 
the solution was subjected to catalytic reduction at room temperature and atmospheric pressure. The catalyst 
was filtered off and the filtrate was concentrated under reduced pressure. The residue was subjected to silica 
gel column chromatography. From the fractions eiuted with ethyl acetate-hexane (1:5, vAv), 2-[3-(4-isopropox- 
yphenyi)propyi}-1 ,3-dk>xolane (6.7 g, 24%) was obtained as an oily substance. 

NMR (6 ppm in CDCIj): 1.32(6H,d,J*6Hz), 1.6-1.8(4H.m), 2.5-2.65<2H,in), 3.8-4.0<4H,m), 4.4-4.6i1Km), 4.8- 
4.9(1H.m), 6.8(2H.d.J-8.5Hz), 7.07(2H,d,J»8.5Hz). 

Reference Example 86 

In substantially the same manner as in Reference Example 80, 5-(4-(4-hydfoxVphenyi)butyll-2,4-oxazoti- 
dinedtone was obtained. Recrystallization from dichloromethane-methanol gave colorless prisms. 
Melting point: 151-1 S2*C. 

Reference Example 87 

In substantially the same manner as in Reference Example 68, 4-(5-methyl-2-phenyl-4-oxazolylmethoxy) 
acetostienone was obtained by reaction of 4-chk>romethyl-5-methyl-2-phenytoxazole with p-hydroxyacetophe- 
none. Racryatalllzation of ethyl acetate-hexane gave colorless crystals. 
Melting point: 126-127^. 

Reference Example 88 

In substantially the same manner as in Reference Example 1, methyl (E)-3-{4-(5-methyi-2-phenyl-4-oxa- 
zolylmethoxy)pheny1}-2-butenoate was obtained by reaction of 4^5-methyl-2-phenyM-oxazoiylmethoxy) acet- 
ophenone with trimethyi phophonoacetate. 
Recryatallization of ethyl acetate-ether gave colorless crystals. 
Melting point: 125-126*C. 

- Reference Example 89 

In substantially the same manner as in Reference Example 7. methyl (E)-3-f4-<5-methyl-2-phenyl-4-oxa- 
zolyimethoxy)phenyl]-2-buten-1-oi was obtained by reduction of methyl (E]h3-[4-(5-methyl-2-phenyi-4-oxazo- 
lylmethoxy)phenyl]-2-butenoate with diisobutyt aluminum hydride. Recryatallization of ethyl acetate-ether gave 
colorless crystals. 
Melting point 126-127°C. 
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Reference Example 90 

crystals. 

Melting point: 94-95°C. 



w Claims 

1 . 2, 4-Oxazolidinedione compounds of the formula (I): 



15 



20 



25 



30 



R 1 R*. 

R-(Y) B -CCH,) n -QH 




(I) 



stituted; Y * -CO, ^ b °" ^ 

Is O or 1 ; n Is 0, 1 or Z X Is CH or N, A is a orvaiom y - , R , and R 2 combine 

% U.nd M MM*. *» owr to torn. . tt»« ■« 

pharmaceutical acceptable salts thereof. 

2,4-Oxazolidinedione compounds of the formula (I-A1 ): 



L M 

A-CH-C C-0 (I -A1) 



R,R, v^V » 'u 

R -(Y).-(CHO n -i^J ^ 
wHerelnR^nh.drocart.nree^eo^ 

stituted; Y b -CO-, -CH(OH) or -NR 3 - (where.n R« hi ^^^/drocerbon residue havtng 
to Ocri; a «..0.1 or2;X..CHorN; Aisabh, a .ent8^ ar * R* combine 

^ h^eCoTL and M combine with each other to form a bond; and 
<5 pharmaceutically acceptable salts thereof. 

• , « t ., B „i«n,ri'R is an hvdrocarbon group oran heterocyclic group. 

3. Acompoundasdaimedln^ chain hy- 
eaeh of which may independently be su ^t^. «« ' " hydroge n; R 1 and R' are each hydrogen. 

4. A compound as claimed in Claim 3. wherein A is-CH 2 CH r . 

5' A compound as Calmed in Cairn 3. wherein R is an heterocyclic group, which may be substituted. 
55 6 A compound as claimed In Cairn 3, wherein R is an oxazoly. group, which may be substituted. 

7. Acompound as claimed in Calm 3. wherein R is an oxazolyl group, whteh may be substituted by pheny,. 
naphthyl, furyl. thlenyl or (C r C 3 )alkyl. 
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8. A compound as claimed in Claim 2. wherein Y is -CO-; n is 0; A is a saturated bivalent straight chain hy- 
drocarbon residue having 1 to 4 carbon atoms; and L and M are each hydrogen. 

9. A compound as claimed In Claim 8. wherein R 1 and R 2 are each hydrogen. 

10. A compound as daimed in Claim 8, wherein A is-CHr or -CH 2 CH r . 

11. A compound as claimed in Claim 8. wherein X is CH. 

12. A compound as claimed in Claim 8, wherein X is nitrogen. 

1 3. 2,4-Oxazolidinedione compounds of the formula (I-A2): 



R-CY) 




v (I ~ A2) 
0 

wherein R is an hydrocarbon residue or an heterocyclic group, each of which may Independently be sub- 
stituted; Y is -CO-. -CH(OH) or -NR*- (wherein R» is ah eikyt group, which may itself be substituted); m 
is O or 1 ; n is 0, 1 or 2; X is CH or N; A Is a bivalent straight or branched chain rrydrocaibon residue having 
1 to 7 carbon atoms; R 1 and R 2 are each hydrogen or an alkyl group, or R 1 and R 2 combine with each 
other to form a 5- to 6-mernbered heterocyclic group, optionally containing nitrogen; L and M are each 
hydrogen, or L and M combine with each other to form a bond; and 
pharmaceutically acceptable salts thereof. 

14. A compound as claimed In Claim 1. wherein the compound is 5-PW2-(5^nethyl-2-naphthy1-4-oxazo- 
lyl)ethoxy]phenyl]propyll2,4-oxa2olidinedione. or a pharmaceutically acceptable salt thereof. 

15. A compound as claimed in Claim 1, wherein the compound is 5-[3-[4-{S-methy*-2-phenyl-4-oxa2olylme- 
thoxy)phenyllpropylJ2,4^«a2didinedione, or a pharmaceutically acceptable salt thereof. 

16. A compound as claimed In Claim 1. wherein the compound is 5-[3-[2-<S.methyi-2-phenyl-4-oxazolylme- 
thoxy)-5-pyridyl]propylh2.4<aazolidinedione, or a pharmaceutically acceptable salt thereof. 

17. A compound as claimed in Claim 1. wherein the compound is 5-{3-{2-{5-methyl-2-phenyl-4-oxazolylme- 
< thyl)-benzofuran-5-yq^ or a pharmaceutically acceptable salt thereof. 

18. A compound aa claimed In Claim 1, wherein the compound is 643-P-<2-naplTthylmethyl)benzoxazol-5- 
yl]propyll-2,4-oxazolidinedione. or a pharmaceutically acceptable salt thereof. 

19. A compound as claimed in Claim 1, wherein the compound is 5-[344-(5-methyl-4-pheny»-2-thia20lylme- 
thoxy)phenyllpropy1r-2,4K«azolidinedione, or a pharmaceutically acceptable salt thereof. 

20. A compound as claimed in Claim 1, wherein the compound is 5-[5-[4-{5-methyl-2-pheny1-4-oxazolylme- 
thoxy)phenyl]pentytl-2,4-oxa20lidinedione t or a pharmaceutical^ acceptable salt thereof. 

21. A compound as claimed In Claim 1. wherein the compound is ^H4-f2H5-methyl-2-pheny«-4-oxazolyl) 
ethoxyjphenyllbutylidene^^xazolidinedione, or a pharmaceutically acceptable salt thereof. 

22. A compound as claimed in Claim 1, wherein the compound is 5-[3-l4-[2-hydroxy-2-(5-methyl-2-phenyl-4- 
oxazolyijethoxylphenyllpropyi^^xazolidinedione. or a pharmaceutically acceptable salt thereof. 

23. A compound as claimed in Claim 1, wherein the compound is 5-[344-[2-(N-methyi-N-r2-pyridyl)amino]et- 
hoxy)phenyllpropyll-2,4-oxazolidinedione, or a pharmaceutically acceptable salt thereof. 
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24 a medical ^ » - — T — * ' — **~ ~~ 

■anud by 0» gen"* *"* ( " : 



y a pham«ic«itteally acceptable salt thereof. 

„ oomoonent a 2 4-oxazoHdinedione derivative repre- 
25 . A medical compo.it.on ccn^g e. an effective component, 
aented by the general formula (l-Al ). 




atituted; Y to -CO-* «W * ™ < gtraignt or bran ched chai " h ^^ ine witn each 

aHieal composition as claimed in Claim 25, which is a therapeutic agent for diabetes. 

> - . ■ . * , 

R-(Y) '-(CHtO n -QH 
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for the manufacture of a medicament for the treatment of a mamma! suffering from diabetes or hy- 
perllpidemia. 

29, A method of producing a 2,4-oxazolidlnedione derivative represented by the general formula (I): 



I) 

10 0 



(I) , 



wherein R is an hydrocarbon residue or an heterocyclic group, each of which may Independently be sub- 
stituted; Y is -CO-. -CH(OH) or -NR*- (wherein R 3 is an aJkyI group, which may itself be substituted); m 
isOor1;nisO, 1or2;XisCHorN;Aisa bivalent straight or branched chain hydrocarbon residue having 
1 to 7 carbon atoms; R* and R 2 are each independently hydrogen or an alkyi group, or R 1 and R 2 combine 
with each other to form a 5- to 6-membered heterocyclic group, optionally containing nitrogen; 
which method comprises reacting a compound represented by the general formula (III): 

20 R 4 R* 

I Y 4-A-CH,-CH-C00Z 
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R-CY) n -CC^ l H 

(III), 

wherein Z is hydrogen, a lower (<V C 4 ) alkyl group or an aralkyi group, and the other symbols have the 
meanings defined above, 

with an alkali metal cyanate, 

followed by allowing the resulting reaction product to be in an acidic condition. 
30; A method of producing a 2,4-oxazolidlnedfone derivative represented by the general formula (l-B2a): 

V R V *-A'-CH.-O«-0 



^ <I-B2a), 

wherein ;-|^;lth'tiydrocafbon residue or an heterocyclic group, each of which may independently be sub- 
stttuted; V is -CO-, -CH(OH) or -NR*- (wherein R* is an alkyl group, which may itself be substituted); m 
is 0 or 1; n Is 0;1 or 2; X is CH or N; A1 is a saturated bivalent straight or branched chain hydrocarbon 
residue having 1 to 7 carbon atoms; R 1 and R 2 are each independently hydrogen or an alkyl group, or R 1 
and R 2 combine with each other to form a 5- to 6-membered heterocyclic group, optionally containing ni- 
trogen; 

which method comprises reducing a compound represented by the general formula (I-B1): 



II 
0 



(I-Bl) , 



wherein A is a bivalent straight or branched chain hydrocarbon residue having 1 to 7 carbon atoms, and 
the other symbols have the meanings given above. 
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31. A method of producing a 2,4-oxazo.idined.one derivative represented by the genera, fcrmu.a: 





10 



15 



20 



,t M .* ffils O « 1! A » . M- «»X>£ olh.r 10 torn. . bond. 

-=° (V) , 




(V* R-(CO) m -CH a Q (VI). 

25 wherein Q is a ieaving group, and the other eymbo., have the meaning given above. 

32 . A method of producing a M-oxazCdinedfcne derWat^e repreaented by the genera, forn^ia (.): 



30 



35 



B -a)»-<cH,)„-<'.« 




i-cn 




M V * "CO-, -CH(OH) 0. «•"•"" SSS'i b,o re o»0oo ,0,10V. hovlng 1 ,o 



era! formula: 




ruim fwherein Bis a lower (C,-C 4 ) alkoxy, lower (C,-C 4 ) alkylthio 
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